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SOUTH OF MARLIN SURFACE SOn. 



.0. 

.}~. ' J ~ ~;;;~~ - 'l • ~t·· . . ... - r· . 1 I L/ I ,;;.; I " ··- .. .. '". .•.. ... ~ .: ..... "' .. _ . 
General UCL Statistics for Full Data Sets 

User Selected Options 

From File J:\1352- Gulfco Rl\rlsk\data queries oct 07\EPC tables with onehalf DL\95% detect frequency SURFACE 
-·----- ·------ ---·-NO __ , __ ,,. .... , 

Full Precision OFF 
··------ -- --

Confidence Coefficient 95% 

Number of Bootstrap Operations 2000 

Result or 1/2 SOL (2-methylnaphthalene) 
-· ·--- -·--·---· 

~··--··-.. - ... - ......... - ....... ···- --·-""""'-'" 
__ .. ___ .. ........... ___________ , _______ ···-

General Statistics 

Number of Valid Samples 83 Number of Unique Samples 53 

Raw Statistics Log-transformed Statistics 
--

Minimum of Log Data --:s-:354" Minimum 0.0047 
----· --· - Maximum.ohog Data --:o.691 Maximum 0.501 

Mean 0.0293 Mean of log Data -4.479 

Median 0.0055 SO of log Data 1.145 

so 0.0715 
-

Coefficient of Variation 2.438 
-- ---- ---------------·--.. - --·---

Skewness 5.333 
---· ---- --· 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Lilliefors Test Statistic 0.365 Lilliefors Test Statistic 0.335 
- ·-··· 

Lilliefors Critical Value 0.0973 Lilliefors Critical Value 0.0973 --·-----.. - ·---------·-·· .. --·--·--·· ____ , __ ---·-·-··--
Data not Nonnal at 5% Significance Level Data not.Lognormalat 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

95% Student's-t UCL 0.0424 95%H-UCL 0.0295 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.0363 
-·-· 

9S% Adjusted-CL T UCL -- 0.0472 
>------·--·-----

97.5% Chebyshev (MVUE) UCL 0.0427 
---·---.. S9o/~ Chebyshev (MVUE) UCLl 0.0552 95% Modified-! UCL 0.0432 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 0.628 Data do not follow a Discemable Distribution (0.05) 

Theta Star 0.0467 
- ·-----·-.. ·-·-·-.. ----·-····-¥•-·• ..... -..... .... --.. -· .... ..-----·--·--··-

nu star 104.3 
---·--------· ----- -- ---

Approximate Chi Square Value (.05) 81.71 Nonparametric Statistics 

Adjusted Level of Significance 0.0471 95% CLTUCL 0.0423 

Adjusted Chi Square Value 81.36 95% Jackknife UCL 0.0424 

95% Standard Bootstrap UCL 0.0424 

Anderson-Darling Test Statistic 11.06 95% Boots'i'rap-t ucLT-o.o633 
----·--··------·-- ·-···---·:-:-- ·- -· 95% Halfs Boo.tstrap ucL Anderson-Darling 5% Critical Value ----o.-864 0.104 

-· 
Kolmogorov-Smirnov Test Statistic 0.333 95% Percentile Bootstrap UCL 0.0432 

Kolmogorov-Smirnov 5% Critical Value 0.103 95% BCA Bootstrap UCL 0.0486 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0636 

97.5% Chebyshev(Mean, Sd) UCL 0.0784 
----·-

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.107 .. __ 
··-·-----95% Approximate Gamma Ucl., ---o:-6374 

95% Adjusted Gamma UCL 0.0376 

I I 



--·- ·--.. -----·-·---·-------------- ·-----·-·------------···--- ····--
-:=--::-·-~:=-:=:---:-:--:-:--:-:-·:-:---·--·-------------- ------···------- ----·-·····-------1 
Result or 1/2 SOL (4,4'-ddd} 
---------·-·---·---------- ·--------····-------···-·--·-·--·--·---·---·-------1 

·--------·---··--···---···-:::---:-:::--·:-·-------·-·---·---···---·-··---------
General Statistics 

===--·--·-···----··--·--· Number,~f Va~d Samp~e~L._~:_ __ ~]~=:~-~---·-···--------~mb:~ of Unique Samples! 55 

--·-·-····-----····---------···---·-----·-···- ·-------·--···· ·:--------
Raw Statistics Log-transformed Statistics 

- ·----··--·-···--·-------,M-:-i-n,...im_u_m...,...,.1.-:-17SOE-=4 -·-··---·--- Minimum of Log Datar-::§ .. 049 --

Maximum ··-0.0243-- Maximum of Log Data -3.717 

Mean 17.8_9_·-_4 ___ oE-4 1-··---------·-------,M- e_a_n-o"""'f..,..lo_g_D,.....a"ia ~--.5-1_9 __ 

Median 1.3300E·._.._..,..4+------·----·- SO of log Data 1.087 
·---------.....,S,-,-0~· 0.0030 --- --··---·-·--------.. ·-f--.. ---

------·---··-·-·-----,-------+--c·--+--------·------------------f----·--
COeffiCient of Variation 3.894 

__ , _____________________ s __ k __ ewne-s--s--~~~~6~.54~,---~f-1. ~-~~~~---~====·~-=~~-----~:~~~~=------~-------~~~=-=-~= ---~== 
-------.. _ ... _____ .. _________________ =---~., .. --------------------....... - ------------···-.. ·-·---·--·-

Relevant UCL Statistics 

~~~==~~~:::::~:::::£~~~-====~~~ 
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

-----------··-------·--------·- -1-------------------------
------·-·-·-AsSiJiliirigNormal Distribution ···---- ,__ ______ ... Assuming Lognormal Distribution 

. 95% Student's-t UCLI o'1io13 ·------------=9=5°;:-:Yo-:-H-:-_7":U':::C7"L r.4~.7:::5:::6-::1E::--4-:-I 

----·- 95% UCLs(Adjusted.forSkewness) · ------·- 95% Chebyshev (MVUE) UCL 5.8317E-4 
. .. .. ---.:...,- c----::-· ·---·---::-:::-::-:-:-.:c:-:--c:-~~:-:-=:-:-:-~~::-::-:-=-:..-=-:-

95% Adjusted-CLT UCL 0.0016 97.5% Chebyshev (MVUE) UCL 6.8130E-4 

-.:~~:=-----~~·~------------9-5°_Yo_M_o_d_iri_e_d_~'ttJCC 1---:-o··."':'o-=-o1.,...,3+-------------=-~-~:~~~~_:_~yshev (MVUE) u~~j 8".7406E-4 

... ___ oatii-oTsir . ..,.,ib.-u....,ti-on----·------·--

---.. -·-- k star (bias corrected-) 0.458 Data do not follow a Discernable DistrTbution(o"Fs)·--· 

==----------------·-rhe:~; -~-~--~:~~----·---·---·---------·-------1 
----- ----Approximate Chi Square Value (.05) 56.9Y ---------------·--riionparametrfc.Statfstics·---·-···---·--· 
1---------·--------------f--.... - ... - ... --------... .. .. ____ · ·-·---- .. -c.,. 
_____________ A_d~ju:-s::-te·-~ Level of Significance ~:.~~l--- · --- -- 95% C~~---0.0~~ 
... -·--·--·--··------A-~~~~!ed Chi Square Value I 56.6!-r-·- ---·-- 95~ Jackknite lJcL.] o .oo~: 

95% Standard Bootstrap UCLI 0.0013 
·--------------,-,...,--'--- -·-·-:-:-

Anderson-Darling Test Statistic 22.2 95% Bootstrap-t UCLj 0.0031 
___ .. ___ , ______ A7 n-d7e-rs_o_n-:-D:::-a·-r-::-lin-g 5% Critical Value 0.827 95% Hall's Bootstrap UCLj o:oo34 

==---~-===~-.. ----,...,.-,--·K __ o __ l_mogorov-Smirnov Test Statistic 0.467 -~--- 9~ Pe~le Boo':_traP U! ~ 
Kolmogorov-Smirnov 5% Critical Value 0.104 1 95% BCA Bootstrap UC 0017 

---oa·-ta-·n-o- t""'G=-a_m_m_ a oi5trib"iitelat 5% · significance Level I ---------s5% Chebyshev(Mearl,"""sdf uc o 0022 

-----·-·--As~u:~~==t~:·:·-·-·"1 I --~:::::.~::: ~~~ ~~:: 
---.. --_ .. ______ 95%App,»dm•ieG.mm. ~- O.oOi~ ·---- -·-------~---

-·-·-·-.. ----·-·--·· 95% Adjust~d Gamma ~---6.0610 =-===~====~= ~-----i__: ____ _ 
===----potential UCL to Use ·-·· .:··-·--- Use 9~5% Chebyshev (Mean, Sd) UCLJ o.oo29 

--·- ·- ...... - .... ----··-----·--------·-·---------·--------------------·-·-· 
_ _ , ___ ,, _____________ "":":""":-:-·:--------___________ , _____________ ,,_ ...... ----.. --------·---------------1 
Result or 1/2 SOL (4,4'-dde} 

--------------·-·-·----- .. -----------------------



' , .... :_: ·. I. I ':.::. I 
General Statistics 

1 
____________ N_u_m_b_er of Valid Samples ! 83 __ ._l ___________ N_u_m_b_e_r __ o_f _U_n_iq_ue_ s_a_m_p_le_s""--6-5_-i 

-·--····-.. ··-----·Raw Statis~-·---·····--- ·-- ,-------·-'7L-o·g--·-tr-a··-ns-=~:-or_m_ed-,:-::Stat"i5'tlcs-··------ ··-

- .. ·------------------ Mln'lmum· r:-=-::1.630.-0E--4-r-·-·-------·--------,-::---:----:--:-- -=-~---::-=::-:.--1 Minimum of Log Data -8.722 

Maximum 0.0693 Maximum of Log Data -2.669 

Mean 0.0019 Mean of log Data -7.87 

Median 1.8900E-4 SO of log Data 1.305 
----------------- --·- so f-- o-.o--o--8-lol----------·----------------+---.. -

-·--------·-----C~o-e·ff-i-ci--e-nt-ofVariation r--4.214 -------.. ·----------·---------1--··-.. -
Skewness 7.636 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 
------·-------- Lilliefors Test Statistic 

Lilliefors Critical Value 

0.414 Li lliefors Te_s_t_S-ta-ti-sti·.-c....--0-.3-SS-

0.0973 LillieforsCrltlcal value o.o973 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

95% Student's-t UC~l_ 0.0033 95% H-UCL 0.0012 
--.. ··----·--9::-:5::::%-:--::-:U:-:::C-:-L·s- (A"d]UStedfOr"Sk9wness-) _ ... ·-- --- ---· --· ---·-·· .. --........ 95o/o Chebyshev (Mvu'E)"uCC --~:i:-o015 

------·-·-- --- -------· 95% Adjusted-CLT UCL 0.0041 97.5% Chebyshev (MVUE) UCL 0.0019 

95% Modified-! UCL 0.0034 99% Chebyshev (MVUE) UCL 0.0025 

Gamma Distribution Test Data Distribution 

0.402 Data do not follow a Discernable Distributi0n(0.05) k star (bias' corrected) r 
----·--------.... -·---· · Theta Star ·a:o647 ·-·--- -- ----------.. --------------·~ 

nu star 66.7 

Approximate Chi Square Value (.05) 48.9 Nonparametric Statistics 

Adjusted Level of Significance 0.0471 95% CLT UCL 0.0033 

Adjusted Chi Square Value 48.63 95% Jackknife UCL 0.0033 _ .. _, ______________ ---------f-----+---------------::-::-:-~-:---~--~=:-~---=~=1 I 95% Standard Bootstrap UCL 0.0033 
-·-.. - .................... _ ____ A,...n-d:-e-rs_o_n-::-o=-a""r1'"in-g""T""e-st Statistic 15.79 -----------=-9"'"5o'v..,.o BootStrap-! UCL .... 0.0083 

~-------~-~-~~,--~~~~~-+-~~~---------------·--=-~~~~---~::-:-t-~~~1 
Anderson-Darling 5% Critical Value 0.84 95% Hall's Bootstrap UCL 0.0083 

Kolmogorov-Smimov Test Statistic 0.364 95% Percentile Bootstrap UCL! 

Kolmogorov-Smimov 5% Critical Value 0.105 95% BCA Bootstrap UCL 
I----~D~a·-ta--n-ot-G~a-m __ m_a~D~i-st~n~b-ut-e~d-a-t5~%~S~ig-n~i~fic_a_n_c_e~L~e-ve~I----~-----------------,9~5~%~C~h~e~b-y~sh~e-v~(M. ean,Sd)UCL 

0.0035 

0.0046 

0.0057 

--------=9-=-7.5% Chebyshev{Mean: sd)u Ci --o.oo74 -·----·---·--··---------- I 
---------·------ --~~----~~--------2-------------------------~~~----~~· -·--~~~+---~~l Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCLI 0.0107 

95% Approximate Gamma UCL 0.0026 

95% Adjusted Gamma UCL 0.0026 

1----·-----.. --::----:--::-:-:-:=-:---:-:------- ---- ---1--------.......,- --------~ ---
Potential UCL to Use Use 97.5% Chebyshev (Mean, Sd) UCL 0.0074 

,. _____ .. _, ________ ,,., ... _____ , __ , ____ , __________ '-·-·-·--·-----·---------... - .. .. .. _ .. ___ .. ___ _ 

Result or 1/2 SOL (4,4'-ddt) 

General Statistics 

-----~~-~~--:=:======~-----·====N=u=m=b=e=r =of=V=a_if~~-~amples j 83 .. I ____ -_-_ .... ~~-·------Number of Unique Samples! 67 

----------------~:---;.,--,..,.-.-------------------.-------------~----~--~~~-----------~ Raw Statistics Log-transformed Statistics 

Minimumj6.2500E-5 Minimum of Log Data l -9.68 
~--------------------------~----~-------------------------------------~'------~ 



1'. · 1: .. - I .. · .· .. - ~ ~7 . ~ .... . , · ,. ·: ,_ J ::, _·,:>. l · --~:~:t~. · . ·. ::-:-EC.C. 
Maximum 0.06251 Maximum of log Data ; -2.n3 

---·---.. --------~~----~ .. ·~--M-e:~~~o3L ________ ----_--- Mean of log Da~.!-~~--

l----------------- _ Med;~ 3.17~~:~} _________ -------~_?o~I~~-Data~-- 2~~~--
--------·-··- - -.. -.. . -·- ;;-:;-;:;-;;--,·--·-----........ _ , ____ .. ___ .. --·------------· 
---------··--·- Coe~cient of Variation --~.422 _________ ... ___ __ _____ [! ... ____ 

1 
Skewness 4.079 

1--___: _______ .. ,_______ --.. -----·-··----- ------L----1 
-----·-·----------- Relevant UCl st.StistiCs ____ _ 

------- ·--·-----..,-N,....o_rm_a-=-1-Distiib-ut-io_n_T-es- t--·-·--·----·-r---·-----Lognormal Distribution Test 

:-------------~----------- -==-~~:Lil liefors Test_~~atistic f--· 0.342J lilliefors Test Statisticj 0.255 
Ulliefors Critical Value 0.~ lllliefors Critical Value 0.0973 

Dam :::~-=:=r~ Dam:::::::,"::::~-~ ____________ __ 
95% Student's-t UClj 0.00551 ·-·------------95°/o H-ucl! 0.0090 

===-~-%UCLs (Adjust:~ f~r Skewness} --~--- ~" "- - 95% Cheby•he;{MV~ ==o=._o-0~9-~ 
95% Adjusted-Cl T UCll 0.006 97.5% Chebyshev {MVUE) UCl 0.0122 

I---------==~~--- 95% Modified~t 0'~9 O.OOS6 ------~~~~~~~--99_0_Yo_Chebysh-ev-(M-V-UE) UCL ·-·-0-.0-1-iJ 

I---------......... ___ G_a-mmaoi'S"iribution Te.st·-------- ------- ---·----------=D=-a-:-ta-=Dist-=ri·b:-u···~t:-:-io_n _____ _ 

-------.. ··-------··- k star(bi'a'scorrected) 0.315 Data do not follow a Discernable Distribution (O.os . .,..) ---1 

- - ThetaStar r--D.6122-·----------·--·----·-------·---- -
- ··---------.. --

nu star 52.37 
·--;--;:-:-----:--::-::-:+- -=-=-·==--+-----·-·------- - ----.. ·------- ·--.. -

Approximate Chi Square Value (.05) 36.75 Nonparametric Statistics 
1--·---.. --------Adjusted level of Significance t-o:am· ----.............. ___________ 9so/;c[TUClr--o:oo55 

·----- - --------- ................. ==-- ______ , ____ _ _________ ,________ ........ ____ .. __ ---·--·-
Adjusted Chi Square Value 36.52 95% Jackknife UCl 0.0055 

·----- ______ .... " -·--f--------
95% Standard Bootstrap UCl 0.0055 

-------·-·-·---.. ---Anderson-Darling Test Statistic """"'"7.3ss:c·-- 95% Bootstrap-t UCl 0.0063 

----------A"rid'&son-o-arling 5% Critical v8iue ·-a:861 ... 1 · 95% Hall's Bootstrap ucll~o66 

- ---------·- Koimogorov:Smirnov TestStatistic 0.235 95% Percentile Bootstrap UCll 0.0055 
- , __________ , .......... ____________ l-·---l-----------~:-:-:--::-::---::,....-----,-:-.,..1----l 

Kolmogorov.Smirnov 5% Critical Value 0.10~ 95% BCA Bootstrap UCl 0.0061 

----·oata not Gamma DistribUiecral5%""SiQriifiCance Level f -·· 95o/o Chebyshev(Mean, Sd) UCL 0.0082 

----~-.. ------- 97.5% Chebyshev(Mean, Sd) UCl - o.o{Q2 

==----~ssum~:%G;:p~o:~:::-:-:n_m_a_U_C_l__,_ _____ ~==-----~ ~ 

==~- ~::::=-l OO~S~------=9%Cheby,h~~1: 
·----·---------................ ____ .. ___ . ________________________________ _ 
Result or 112 SDL (acenaphthene) ____ ... , .. __________________ .. 
______ , _____ .. _______ , _____________ ,,,_,, _________ ...... _ ___________ .. __________________ -! 

1-·- -------------------·-··----::·-.. ---------·-:-----.. -----------------------
General Statistics 

---------------.. --~~ber of Valid Samples j "83-::C _________ ____ Nu._m_be_r_o_f ~~~~~~~~~ies ! 67 __ .... -_.= 

---------------- .. ·----Raw s'tatistics l-- -------· log-transformed St~itistiCS"--·---·---

------=~---::- -~;:~ :;~~~n~~~ 
____ . --~=~~---------·---·M:~:~:oos;r---~-~~ ____ ____ sooflogData~~~~ 

-----·------------------- SD ~_j_ _______ __ ! 
Coefficient of Variation 3.372 I 

I 
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----- ···--·-- - -··-··--- - ·--·--- -··--·-·------+------·-----·--· .. ····--· .. ····--·------·----··--·-·--

AssumfngNormal Distributlon··--- -----i-------A-:-s-s_u_m-=i-n·g--,-Logno_rm_a_l D7is_t_r7.ib-u-.ti-on-----------·--.. ··-

------- ------- 95% Studenrs-t_U...,.C~L:""l---::-o-::.0-::-9-::-61':'1--------.. -·--·--.. - - .. ---·--95% H-UCL --6~-6597 

95% UCLs (Adjusted for Skewness) 95% -C-he-b-yshe_v_(_M_VUE)UCL ---o.o734 

==-----=- -------.-95% Adjusted_-_c _L T u~ __ __ 0.1~~-~------------- 97.5% Chebyshev (M~~~l·~CI --~-:o~~2 
95% Modified-t UCL 0.09891 99% Chebyshev (MVUE) UCL 0.119 

______ .. _ , __ ,._·-·--·---------·--·- _ ...... -+-----·- ·- ··--· 

- --·-------·---- Ga.mma Distribution Test------·--·--·--- --·--------·-- Data Distribution 
····---.. ---------·-- ·-.. . ____ .. _ ........ __ ._. __ .. __ , ____ .. ,_ .. ______ ,.,. __ ,. ___ , . -···--:-:-,--~-:-:-:·---

k star (bias corrected) 0.434 Data do not follow a Discernable Distribution (0.05) 
-----.. ---··------- --·------··ri1eias"iar --o:137 - · 

nu star 72.06 
App.roXfmateChi Square Vaiu._e""'(""'.o-=54) -..,.5-:-3.-=5..,..1- +-------....,N..,.o_n_p_a_ra_m_e_t....,ri-c'""'s-ta-ti:-s..,.tic-s-----·- ·- ·--

l---------- --------------------=---=-------·- -
Adjusted Level of Significance 0.0471 95% CL T UCL 0.0956 

Adjusted Chi Square Value 53.23 95% Jackknife UCL 0.0961 
--·--·-·----------------+-- ----+---- ·--............ ___ ,__ ____ ·-.. ·-- f--------·---

95% Standard Bootstrap UCL 0.0952 
------ ----··-·--·----,--..,.--.....,.........,.,-. ...,_---,--4---,-,---i------·-··--- .. ·--------=-=----··-··-~·~ --- ·-·-

Anderson-Darling Test Statistic 10.45 95% Bootstrap-! UCL 0.178 
---............... __ .. _ _ ............ _ _ ---·----.. -t-----;,-::=- _ _ __ ,_ ,_ .................... _ _ _ . _ ______ ______ _ .---:-:-=:-~------

Anderson-Darling 5% Critical Value 0.832 95% Hall's Bootstrap UCL 0.236 
--...... - ........ - .. ---:-r-----·----·-+---.. -- ------·----------·-·---:-:-=:- ------· 

Kolmogorov-Smirnov Test Statistic 0.313 95% Percentile Bootstrap UCL 0.0981 
f---------··----·-·-· __ .... _. _ __ --··~::-+---------

Kolmogorov-Smirnov 5% Critical Value 0.105 95% BCA Bootstrap UCL 0.119 

___ D_a_ta - not Gamma o'istributed at 5% SignTifcance"Levef-·····- · ~- --95% Chebyshev(Mean, Sd) UCL · 0.155 

-~--... --r ---97:5o/;;-che-by-sheV(Mean, Sd) UCL 0.197 

Assum~i:·n--g-.:G:-a--m-m-a .. -=D...,..is....,.tr-::ib-u-ctl:-o-n ···- - 99% C hebyshev(Mean. Sd) UCL 0.278 

---·-------------- I 95% Approximate Gamma UCL 0.0801 
----··----------- -------------------- --·-... -95% Adjusted Gamma UCL 0.0805 _, __ ,,, __ , _ _ ,_,,, _ _____________ +----1----··-- .. -·-----·- - - -·-···-----·- ·---

--·--·- - ·- .. ··-··----=P:-o-te ... n....,tl,...a'""'l U....,.C~L-to....,u··...,.s-e-·----'-----1---·------ -- - -·use 97.5% Chebyshev (Mean~sCi)'uCir---6:1-97-, _______ ,.. .. ___ ,_, __ , , ______ _ ·-·-----··- ----------·-·-·-·-·-...................... ___ ._ . ______ _ 
·---------------.............................. ______ , , __________ ,__, __ , ___ , ___ . __ ... __ , ________ . ____ _ 

- --- ·--·--·---------- .................... --.. - ................... _ .. _ ....... _._ ..... _ ..... _ .. , _______ _ 
........... _ ... __________ . ______ .. ____ .... _ .... _____________ G_eiiei-a- 1 s- ta- tis-tlc_s __________ , ______ . ____ ,_, _________ , ____ _ 

=~~·----.. -----~--===---~---··-~~mber of Valid S~~ples ~=~-8_3-.--_,[ _______ ·---·-·--~~umber~~-~-ni_q_ue_s_a_m~I:_L~6-_-_-_ ... 

--·- -·--··-----:::R:-a-w-s:=-ta--ti7·s-ti:-c-s-·--------,..------·-----,L-og- -t-ra-nsformelsta-ti-st-ic-s ....... _ . ________ _ 

- - --------------------
M..,...-in.,..im_u_m+-...,o...,.o,..,o....,4-19I--·-----····-··----·-----~-M-i-n-im_u_m_o_f :-.~-?-D-at"8'[!'31_2_, 

Maximum 0.935 Maximum of Log Data -0.0672 
-----·---.- ...... ---·-- ----
--··----·--- ----------·-·---·---·--- M- e- an+-- --0.0382

1
-- ------- ------·---·-·--M- e_a_n of log Data -4.444-

=~-~~=-...:--===---_ -_ -----~=~---_ ----- Med;~ ~-.--·-·~-:~-~57r --·-----·---·-·---·-·-----s-·D=_o_t=lo=g_D_a_ta-1--~--._1=.2=-6=r 

------ ---- ·----·-------- --· ·- -- ... ·-···---,..- ·--------.... _ .... __ . ___ . 
Coefficient of Variation 2.876 1 

·------·-------=:-:·---·--... ........ _ __ ...... -t----·- --- - ......................... _ , __ .. _. _____ ,_. ______ ..... ···-·---·--
----------·--·---.. -----S_k_ew~_:ss , ___ ~:~~_?.__L ______ ... __ ·------------·· ----·--
--- ·----·---·----·---- Reievaiit:Ticl"s!atiStiC-s ------.. 
..... __________ ·-:-:--·-.. -:--=-.----::·--:-----c=-----------·-

Normal Distribution Test Lognormal Distribution Test 
_______ ... _ .. ___ _ .......... _. ___ ""'L""II.,.,..Iie""'to_r_s-=T,....e-st- s""'t_a..,.tis-ti,...c..,..l

1 

--:0-.3'""8""'1-+--------- - .. - --.. - -Liiiieiors Test Statistic I 
0.384 



.~ . j . '· I ~ I I ·:. .~ 

0.0973 Lilliefors Critical Value! 0.0973 lilliefors Critical Value 
-L------+-------~----~----~~~ Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

------------~--~~~--~--~~-------------4----·------~----~~----~~~~------------l 
Assuming Normal Distribution Assuming Lognormal Distribution 

95% Student's-t UCL 0.0582 - 9::-:5::-::o/c-:-o ~H-,--U-:-:C"'L'I-"""'o=-.o-:-:3::-::7::-::21 

-------------~9-=5%:·-, """u""c""'L_s_,(,.,..A....,.dj,...u-st-e'""ci .. ..,..for-Skewness) -------9::-:5o-.:-%.,...c'"""h,...e...,..b-ys...,.h.-ev(MVUE) UCLI 0.0459 

95%- Adjusteci:-c=-L·--T-,. .. ~.,..C--L·,_--~~-=-o--67=-8~-.. --·-····---·-·---·- 97.5% Chebyshev-(MV-:-:U-:-::E""").,..U'""C-:-Ll-1 -0~.7Co5="'4'""51 

95% Modified-tUC:Tl 0.0598 99% Chebyshev (MVUE) ucLJ 0.0717 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 0.522 Data do not follow a Discernable Distribution (0.05) 

Theta Star 0.0731 

nu star 86.68 
I--------A~pp-r-ox"""i_m_a-te-C""h"""I-:S:-q-u-ar-e-:-V..,-a...,.lu_e_(:-:.0::-:5::-) I--::6~6-::_2~2-4--·---------:N..,-o-n-p-a-ra-m·-e-:-t-:-ric-S-=ta~ti-st7ic-s-------------; 

·-··----·--·-·-~justed Level of Slgn.itic_a_n-ce-l---:o=-.o=-4:-=7c:l("------·-·-·---·------·-··--=-9-=:5°:-:-*'-::C:-:-L-=T:-U~-::C::-:-L.---:0::-.0::-:5::-8::

-------·----------- Adjusted Chi Square Value ----65.-91- -----·---------·-·---95% JackknifeUCL ---o.o5ii2 

1-------------·-------------------~-------l--------------::--::-:~~~~~~---~-+-~~~~ 95% Standard Bootstrap UCL 0.0584 

Anderson-Darling Test Statistic 13.38 95% Bootstrap-t UCL 0.0853 

Anderson-Darl ing 5% Critical Value 0.815 95% Hall's Bootstrap UCL 0.132 

Kolmogorov-Smimov Test Statistic 0.393 95% Percentile Bootstrap UCL 0.0601 

Kolmogorov-Smimov 5% Critical Value 0.103 95% BCA Bootstrap UCL 0.0744 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev( Mean, Sd) UCL 0.0907 

-------------Ass-uming Gamrriao~;rlbutl~n--·- I ----F·---------·-- 97~:: ~~::~:~::~~:~~~~~~-~~~ ---~: ~ -~ 
. . ---::-:- -·:::--::-c::--i---·-------·----·--------------·---- ----

95% Approximate Gamma UCL 0.05 

95% Adjusted Gamma UCL 0.050.: 

Potential UCL to Use Use 97.5% Chebyshev (Mean, Sd) UCL 0.113 

1~----~~=-~~~~~~-------------·----------------·------------------------------------------·-----Result or 112 SOL (aluminum) 
-------·-··---------------------------·-----------------·-------·------------------·---------
------·----·--·----------------G-=-en_e_ra-:-::1 Siatistlcs"'"'"·-·--·--------------·------------------l 

----·-----------------:-:--~·-~~-,...,.-=---~r-~--~-------------------~~--Number of Valid Samples 83 Number of Unique Samples 1 79 

Raw Statistics Log-transformed Statistics 

Minimum 414 Minimum of Log Data 

Maximum 15200 Maximum of Log Data 
1----------------------------------:-:---+~~---+----------------------Mean 5335 Mean of log Data 
---------------·--------·-.. ·----- Median .... 4650 SO of log Data --

6.026 

9.629 

8.345 

0.757 
-----·-----------·--------------·---·-so ... 3345 -+-----·------------------------ -------------- _____ .... 
------ ·------------------.,.-.,..---..,..,-,--,..-:--i---:-·-----+-------·-----------------·----.------·--

Coefficient of Variation 0.627 ! 
Skewness 0.744 

Relevant UCL Statistics 

Normal Distribution Test j Lognormal Distribution Test 

Lill iefors Test Statistic 0.0927 Lilliefors Test Statistic 0.088 

Lilllefors Critical Valuef----0.0973 Lllliefors Critical Value 0.0973 
·---·------- .. --:'------ ------------------ . ·---------·· ---·-

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

--------...,---:---,-,..----:-=--,.--=------_lr ________ :-_7""""-=----..,..,.,--:-::-:-------
Assuming Normal Distribution Assuming Lognormal Distribution 

95% S~t-ud_e_n-t's---tu~c~L,~59-4~6--+~---------------------------~9~5~o/c~o ~H....,.-U~C~L~l-6~6~3~5---1 
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95% UCls (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 7839 

95% Adjusted-CL T UCL 5971 97.5% Chebyshev (MVUE) UCL 8817 

95% Modified-t UCL! 5951 99% Chebyshev (MVUE) UCL 10737 

Gamma Distribution Test Data Distribution 
-·---- - ·-,·-=-

--·--oaia appear Normal at 5% Significance Level 
-·--

k star (bias_:orrected) 1 2.~~ 
- ·- ··- ..... ·----···-·-·-··--·-·- ·-·- .. ·--·· --·-·---

Theta Star 2439 
- -- ··-

nu star 363.1 

Approximate Chi Square Value (.05) 320 Nonparametric Statistics 

Adjusted Level of Significance 0.0471 95%CLTUCL 5939 

Adjusted Chi Square Value 319.2 95% Jackknife UCL 5946 

95% Standard Bootstrap UCL 5930 

Anderson-Darling Test Statistic 0.468 95% Bootstrap-t UCL 5983 

Anderson-Darling 5% Critical Value 0.762 95% Hall's Bootstrap UCL 5976 

-----.. ---··--~ogorov-smiriiov Test statistic 0.074 95% Percentile Bootstrap UCL 5953 
__.,.__, ... ,, __ ,_, __ ,.,_ 

Kolmogorov-Smirnov-5% Critical Value 
----

0.0992 95% BCA Bootstrap UCL 5953 

--Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6936 

97.5% Chebyshev(Mean, Sd) UCL 7628 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 8989 

95% Approximate Gamma UCL 6055 

95% Adjusted Gamma UCL 6068 

~-.....--···--·--·· -
Potential UCL to Use Use 95% Student's-t UCL] 59~ 

·-·-...... -·----- ........... _ ........ --.... --------- ···- -· ··--···-.. -·---··---------_ .. - -----·-· 
Result or 1/2 SDL (anthracene) 

General Statistics 

Number of Valid Samples 83 Number of Unique Samples 63 

----....... , 
Raw Statistics Log-transformed Statistics 

- -·-·--·--- -

:~~~~ 
1-----·--· ·---~----

Minimum of Log Data -5.316 
···- - ------- Maximum of Log Data 0.9 

- - -~ 

Mean of log Data Mean 0.0961 -3.855 
-

Median 0.011:. SD of log Data 1.589 

so 0.293 

Coefficient of Variation 3.053 

Skewness 6.861 

-----------·-
Relevant UCL Statistics 

--·· 
______ , ______ 

·--
.. -----------Normal Distribution Test ----··-··-- ~·-··--.. --·-"·------------·----"-'"'· .. --··-··----

Lognormal Distribution Test 
--- -

Lill iefors Test Statistic - Lilliefors Test stausucr-o-:-25-0.378 

Lilliefors Critical Value 0.0973 Lilliefors Critical Value 0.0973 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

95% Student's-t UCL 0.15 95% H-UCL 0.123 _ .. ___ -
95% Chebyshev (MVUE) UCL 95% UCLs (Adjusted for Skewness) 0.15 _ .. _._.,_,_. __ ,_,,,.,._ 

95% Adjusted:-CLT UCLi 

____ .... ____ 
97.5% Chebyshev (MVUE) UCL 0.175 0.183 

----··· .. -··--·---- I -
95% Modiiied-t ucLI 0.154 --99% Chebyshev {MVUE) UCL ---0.249-

-
-

Gamma Distribution Test ! Data Distribution 
I 



I ,-. I I I I -I l l 
Data do not follow a Discemable Distribution (0.05) 

r---------------------
k star (bias corrected) · 

Theta Star 

0.422 

0.227 

nu star 70.13 

Approximate Chi Square Value (.05) 51.85 Nonparametric Statistics 
Adjusted Level of Significance 0.047c-..,.l1 ---------------- 9-5-0A_o_C_L._T_U_C_L~,--0.-1-49-

- ·-·---·--... -~-~---------... -.. --.. _..,...A_~ __ ju_s_te_d_C_h_i s-~~~r.~ __ va~-~:~:5_1~~.--5_7~-~+------.. --.----·-===--______ 9_5""'o/~-Sta-n~~~=~: ~~~i--~ 
I------------- Anderson-Darling Test Statistic 7.484 ·-·-··- 95% Bootstra~CIJ 0.244 

Anderson-Darling 5% Critical Value 0.835 95% Hall's Bootstrap UCL 0.369 

Kolmogorov-Smirnov Test Statistic 0.229 95% Percentile Bootstrap UCL 0.155 

Kolmogorov-Smirnov 5% Critical Value 0.105 95% BCA Bootstrap UCL 0.19 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.236 

97.5% Chebyshev(Mean, Sd) UCL 0.297 
1--------,----,.------------L----l-------------··-

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.416 ------,,---·- , _____________________ , __________ -·-·--
95% Approximate Gamma UCL 0.13 --··----

-----------------9·-5-%- A- d[usted Gamma ucL -·----·-+-------------------------·-·· _, __ _ _ 
0.131 

~------------------------------4-----·--4---------------·------------+-·-----

Potential UCL to Use Use 97.5% Chebyshev (Mean, Sd) UCL 0.297 

Result or 1/2 SDL (antimony) 

1---------------------------·-·----·--------·----·-----·----General Statistics 

===~:~_ ... _. _________ N_u_m_~er.of"Vall~ samp~--- · ·83·--·- 1 
--·---···--N- u_m_b_e_r -of- u·-n-lque-sampiesr ... · .. ;rg--·· 

Raw Statistics Log-transformed Statistics 

Minimum 0.095 Minimum of Log Data -2.354 

Maximum 5.14 Maximum of Log Data I 1.637 

Mean 1.118 Mean of log Data -0.619 

Median 0.23 SD of log Data 1.266 

SD 1228 1 
Coefficient of Variation 

.., __ . __ 

··skewness 

1.099 

-
1.098 

----------·--·--------~---·---·-·---------------..,..---,,--
·------- ·---·-·--·-------+--·--·-········----------------------

Relevant UCL Statistics 

Normal Distribution Test 

Lilliefors Test Statistic 

Lilliefors Critical Value 

Data not Normal at 5% Significance Level 

0.307 

0.0973 

··---·--··--------- ·----·-------···----·-----

Lognormal Distribution Test 

Lilllefors Test Statistic! 0.281 

Lilliefors Critical Value ! 0.0973 

Data not Lognormal at 5% Significance Level 

-·----·-·--·Assumlng"Normal Distribution ···-+--·-··-----A- s_s_u_m-in_g_L_o_g·;;r;n·al Distribution 

-------- 95% Stu.-d.,...e-nt,.,..'s--t,..,.u~c""'L..,.I--1,....3.=-4'""2-+----------- 95% H-~~----1_._10--3-1 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL1 2.102 

95% Adjusted-CL T UCLI 1.357 97.5% Chebyshev (MVUE) UCLI 2.5 

95% Modified-t UCL 1.345 99% Chebyshev (MVUE) UCL 3.283 

Gamma Distribution Test 1 Data Distribution 

l------------- -·---kStcir(blas corr_ ected) I ___ o_·_._7_ 9 -~ Da_ta··· do not follow a Disoemable Distributiori(0.05) --
-·-·---··-·-- _.. Theta Star! 1.414 · · -- ··--·--·---·-----

-· ··-----·--·· nu"St8rJ--131-:2i-··------ -----------

Approximate Chi Square Value (.05) j 105.7 Nonparametric Statistics 

Adjusted Level of Significance ! 0.0471 95% CLT UCLj 1.339 



. ... . I .. -" .I , {-:.. -.: . 
• 95% Jackknif; UCLi ' 1.j4i" 

k· ·~~~ . I . · I , I .: r.-

Adjusted Chi Square Value 105.3 
______ 9 __ 5_%_S_t_an_d_a-rd Bootstrap UCLI 1.334 

r----------------~~---=-~~~~~~--~~~---------------Anderson-Darling Test Statistic 6.492 95% Bootstrap-t UCLj 1.364 

I----------A-nderson-Darling 5% Critical Value 0.791 95% Hall's Bootstrap u·CLr--·1.357 

Kolmogorov-Smirnov Test Statistic 0.302 95% Percentile Bootstrap UCL 1.349 

Kolmogorov-Smimov 5% Critical Value 0.102 95% BCA Bootstrap UCL 1.365 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.705 

97.5% Chebyshev(Mean, Sd) UCL 1.959 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.459 

95% Approximate Gamma UCL 1.387 

95% Adjusted Gamma UCL 1.392 

1---------------~--~~:~~~--------~----+--·------------~~~~----~--~~---+----~~ Potential UCL to Use Use 97.5% Chebyshev (Mean, Sd) UCL 1.959 
1-----------·------------·--------·--··---'-----------------·----- --------'------
·---·---.. -----.. ----------.. --.... ·----- ---·····------------ ------------------.. ---
Result or 1/2 So"L---=-(a-ro-c...,..lo-r--1,-,2-=5""'4),---------.. --.. - ·--·----.... __ ............ ______________________ . _____________ . ____ ,. 

- ------ -------------- -----·---·-------·- ·------·--------------------·-·---
I-------·--------------------------·-----G-e-n-er_a._I S~USt._lc_s ________________________ .. ____ 

Number of Valid Samples I 86 I Number of Unique Samples 63 

Raw Statistics Log-transformed Statistics 

Minimum 0.0016 Minimum of Log Data -6.422 

Maximum 7.98 Maximum of Log Data 2.on 
Mean 0.137 Mean of log Data -5.526 

Median 0.0018 SO of log Data 1.783 

so 0.875 

Coefficient of Variation 6.368 

Skewness 8.719 

--- Relevant UCL Statistics 

Normal Distribution Test 

LITifeTor5re5tSiatiStiCJ o.446 

·---- Lognormal Distribution Test··-----··-·----

----·-----------.. Giiiefors.Tes'tstatisticr-.. 0.425 ... 

- -------·-----·----:-L-::iliiefors Critical VaiUEiJ--o::-_-=o9::-5:::5:l---------- ------.. ---'LiTiiefors Critical Value 

Data not Normal at 5% Significance Level ~- - Data not Lognormal at 5'%Signiflcance Level 

o.o95s· 

Assuming Normal Distribution Assuming Lognormal Distribution 

95% Student's-t UCL 0.294 95% H-UCLj 0.0354 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.0417 

95% Adjusted-CL T UCL 0.387 97.5% Chebyshev (MVUE) UCL 0.0517 

95% Modified-t UCL 0.309 99% Chebyshev (MVUE) UCL 0.0714 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 0.207 Data do not follow a Discemable Distribution (0.05) 

Theta Star 0.663 

nu star! 35.66 I 
------------·--~---~-~~~---~77~~~-~~~~---------------~------~~-~-~---------------l Approximate Chi Square Value (.05) 22.99 · Nonparametric Statistics 
---·---.. ·- - --- ---:~=+-------------

Adjusted Level of Significance 0.0472 95% CL T UCL 0.293 
..... - --.. - - .. ··--·----- AdjustecfChl Square Value 22.82 -------·-·95%' Jack,....kn--:i·f:-e-,-u""c'"'L+---::0:-.2"'9,...,4- 1 

... -----·-·-------------·------·---- ·--· .. ·-·- +----- --···-··s·s% siaii'C!ard sCiCiistrap ucL o.294 
_ ___ , __ ,_, _______ -.,-----,~--o--...,.----::------,- ·---·--- .. -----.... ·----------..,....,._-----------:--+----:---:-

Anderson-Darling Test Statistic 23.56 95% Bootstrap-! UCL 1.17 

I------- ----A-n_d_e-rs_o_n--0-a_r_llng 5% Critical Value! 0.908 1 --------9 5o/o Hall's Bootstrap UCLI 0.859 

~--------K_o_l~_o_g_o_ro_v_~_m_~_o_v_T_~=s=ts_·~t=a_u-~~ti-c~l-...,..o-.4=5-1 1 __________ ~%~~~WeBoots~pocLI ~~ 



95% BCA Bootstrap UCL 0.45 

:, ;\. Y·:···-. I;; ,_ =:';~ ~:~~1· t ·: -,:_~d{ _,,· . .-:.:.- 1 :, ;.,·--:- ·. 
·Kolmcigc;rov-smirnov 5% Critical Value! 0.107 

---···· Data-not Gainrriaoistributed at 5% Significance Level - --t-------- 95% Chebyshev(Mean, Sd} UCL 0.5.48 

---~~--~-----~-~~--------~--~-L~:.-.:~~~~~~~=-~~-~9~7~.5~,~o-C-h-ebyshe~Mea~S~UCL 0~26 
Assuming Gamma Distribution ----------99% Chebyshev(Mean, Sd} UCL 1.076 

--------- 95% Approxir:Tiaie- Gaiilmaua .-- o.213J~------------------------------- ----

===-=~=~==-:=-~ 95% Adjusted Gamma UCL --o.-:f15[_····-_-_-·_--·_--_--------------------_-_-·····---y-···-
i 

·----'----·-- ---- I 

___ _,__ _______ ~:e 97.5% Cheb!_shev <~_:an,Sd}LjCir ~-~~-~-Potential UCL to Use 

--------·--·--·------------------------- ----------------------------------------·-
Result or 112 SDL-(iusenic) --------------------------------------------------------·-------------

------------- -----·····-----------------------------~~-----·-···-··------····----------

------···----:--------------·----~--------··--.:G:-e-n-era-:-1 s=-ta- ti--=-s-ti:-c-s --------

···-··-----········-------Nu~ber oTValid sa~~~~~= 83 I --=-~=-:: 
-·-·····--·--·-----------Raw Sta·ti:-:-,s-,-:ti-cs-- --------···- ------·- ····----:L-o-g--t-ra_n_s7fo_rm_ e-:-d s'_ta_t:-is..,.tlcs __________ _ 

=~~---------~:-=~----====-=:.:-._=--·-----···Minimum J 0.085 Minimum of Log Data -2.465 

_----------·-····------------------------~aximum 1 ~~3_~-- ~-----=--------·-·····--------M-ax-im-um .. o:=c~9.-Data ··==-3~. 1~9~-
Meanl 3.735 Mean of log Data 0.735 

·----:-M:-e--:d,..-ia-n+-----=2-=.4:-::-9-+·----- ------------ SD of log Data - 1.257 - ----- --------------
---------·- ·---·-·-··--=-:::+--:-::~--l-----------·-- ·---------------·· ------

SD 4.012 
------------------coemcTeiitofvariaiTon -------1.-07-,f ----------------------------------------~~-~CI ·-= 
- ---------------------------·--s-k_e_w-ness ---2- .5-22-t------------ -------------- -----

--------·------------------------·-···--· -------~-------------------

·····-----Relevant UCL Statistics 
______________ N_o_rrii_a_l D- isiiib-ut-ion Test-------------. 

Lognormal Distribution Test 

·-------------····----- ------,-L""ill,...ie...,.fo-rs....,...Te- stStatistic 0.186 -------·· -----~!!liefors_~~=:~~~isticj - 0-~~~-

=~---· __ -_· -~lie~~:s Critical va!ue 1 o.o973 --_··--·______ Ulliefors Critical Valuer 0.0973 

~-------------- Data not N~~~~~ at 5% ~--~~~:_ance _ _::~::_ ______ =t _____ D_a_~_not~~o~~~rma_l -_at~~--~ S~ni~can:_~--~-e-ve_l _______ _ 

----·----·-------------------- ---------------·---+----- -·-:---:- ···--------1 Assuming Normal Distribution Assuming Lognormal Distribution 

----- ·:95% s:udent's-t u~-g==4 __ .4_6_7_+-----------------_-::--:--:--:--:--~-- ··---::-9:s:%::-:H::--=u:c:L:.==:6:.4:9=7=: 
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 8.02 

--····--------------95_
0

-:Yo9:-:::~~~J_·_uM=st_0_ed=~fi:._-_-~~=~=:=~=~::--:-_-~:-__ :_::~ --==----------------9=7~:: ~~::!:·:~~~~~ __ i;:~=~~ 
--------- ·- Gamrriaoistribution Test. Data Distribution ----··- ···- ··-·--

--------- - k star (bias corrected) I 0.964 .. Data appear Gamma Distributecfat 5% "si9"iii'fiCancele~-

~~;~.:~~1:tl~~-::~-- -~- -
· AdjustecileVelotsi9~e -----o.o4i1 ·· __ 95% CL T uc:_j __ 4-~::_ 

-------------··------;;;-djusted Chi Square Value,--13~ 95% Jackknife UCL 4.467 

-------------·--·--·--· 95% Standard Bootstrap UCL 4~439 

------ ·-· =-:- --------
Anderson-Darling Test Statistic 0.324 95% Bootstrap-t UCL 4.598 

===-----~::~:.~;;:~;~r_;: 1_--------~=-- .~~~ :~~ 
-------K~-~~gorov-Sm1rnov 5% ~ntcc~l--~~~~~-'--------~: 101 t._ _ _____________________ :>,:o BCA Boots~~ap UCL 4.53 ~-

Data appear Gamma Distributed at 5% Significance Level 1 95% Chebyshev( Mean, Sd) UCL 5.654 

===~==---==-=:------ ·]·--------Jf····----------97.SOToCtieiJYSti9v(Mei:iri;-s(ifUCC ~--6A85 
-------~~~~~g Gam~a Distrib~tlon ·r ___ 99% Chebyshev(Mean, Sd) UCLlt._8. 116 

95% Approximate Gamma UCL 4.535 
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95% Adjusted Gamma UCL 4.551 1 I 

i 
Potential UCL to Use Use 95% Approximate Gamma UCL 4.535 

Result or 1iiSDL (barium)-- ---- -~-·---·-··---· 

---·--- ·- ··--·---------·-·-.. ·-

----- .. ---·--- --· 
General Statistics 

Number of Valid Samples I 83 I Number of Unique Samples j 79 

Raw Statistics Log-transformed Statistics 

Minimum 18.6 Minimum of Log Data 2.923 

Maximum 2180 Maximum of L_og Data 7.687 
··-

Mean 345.2 Mean of log Data 5.482 _____ ,, ___ _,. _ __, ·----· .. -·-- ·---
Median 206 SO of log Data 0.84 

-·--- -··----··· e----so 349 

Coefficient of Variation 1.011 

Skewness 2.74 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Lilliefors Test Statistic 0.199 Lilllefors Test Statistic 0.096 

··- ---ulliefors Critical Value 0.0973 Lilllefors Critical Value 0.0973. 
. .. ··--·--.. --·--·--··-"-·-·--·-· Data appear LOgnorm.aTi:it5% Significance Level 

-
Data not Normal at 5% Significance Level 

-· ··-- ·--

Assuming Normal Distribution Assuming Lognormal Distribution 

95% Student's-t UCL 408.9 95% H-UCL 415.1 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 496.4 

95% Adjusted-CL T UCL 420.5 97.5% Chebyshev (MVUE) UCL 564 

95% Modified-t UCL 410.9 99% Chebyshev (MVUE) UCL 696.9 
-
-- -Gamma Distribution Test 

---·-·---- -----· 
Data Distribution 

---
·--- ··-·--- ·-·-· 

Data appear Lognormal at 5% Significance Level k star (bias corrected) 1.478 

Theta Star 233.6 

nu star 245.3 

Approximate Chi Square Value (.05) 210 Nonparametric Statistics 

Adjusted Level of Significance 0.0471 95% CL T UCL 408.2 

Adjusted Chi Square Value 209.5 95% Jackknife UCL 408.9 

95% Standard Bootstrap UCL 409.3 

-·-·--·---·-.. ----~nderson~.~g T~~~~~tic[ 
1-· 

95% Bootstrap-t UCL 
--

2.05 434.7 
f------·-----·-· ,, __ , .......... -~ 439 ___ 

Anderson-Darling 5% Critical Value 0.77 95% Hall's Bootstrap UCL 
- ·-··· 

--Kolmogorov-smTrnov Test Statistic 
-

0.146 95% Percentile Bootstrap UCL 412.1 

Kolmogorov-Smirnov 5% Critical Value 0.0998 95% BCA Bootstrap UCL 421 .9 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 512.2 

97.5% Chebyshev(Mean, Sd) UCL 584.4 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 726.4 

95% Appro~~~-~e Gamma ~~Lj 403.2 
-----------·-· -

95% Adjusted Gamma Uj- 404.3 
--·--------·---·-·------ ----··---·---------- .... ---·- ··-· -· ---· 

.. ___ 

1--·--·------ ·-- ._ .. __ 
-~••M--

Potential UCL to Use ··--·-.. --Use 95% H-UCL 415.1 
--
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Result or 1/2 SOL (benzo(a)anthracene) 

General Statistics 

Number of Valid Samples j 83 I Number of Unique Samples ! 70 

--··--"·_ .... _ ··- --·-·-·--
Raw Statistics log-transformed st8iisucs-:-·------

--····-··-------·-.. ·--.... ·----- -- --·------ _ ., . .... ----·--·-----------...... _. __________ .. _ 
Minimum 0.0044 Minimum of Log Data -5.415 

--·-
Maximum 

--··-·-· 
Maximum of Log Data 5.02 1.613 

Mean 0.345 Mean of log Data -3.502 

Median 0.0053 SO of log Data 2.25 

so 0.793 

Coefficient of Variation 2.297 

Skewness 3.493 
-·-

·-- ... _ .. , .... ,,., _______________ - --·---·--· ............... _, ________ 
Relevant UCL Statistics 

----------Normal DistributionTest _ .. _______ lognormal Distribution Test--· 
_ __ _, 

Lilliefors Test Statistic I 0.364 Lilliefors Test Statistic 0.285 

lilliefors Critical Value 0.0973 lilliefors Critical Value 0.0973 

Data not Normal at 5% Significance Level Data not lognormal at 5% Significance level 

Assuming Normal Distribution Assuming lognormal Distribution 

95% Student's-t UCL 0.49 95% H-UCL 0.941 

95% UCls (Adjusted for Skewn-ess) 95% Chebyshev (MVUE) ucC - 0.942-

-- ... 
·r--::-,·~ ---·--·--·-· 97.5% Chebyshev (MVUE) UCL --·--1:2'()2" 95% Adjusted-CL T UCL 0.524 

9S% Modified-! UCL 

.., ___ 
99%-Chebyshev (MVUE) UCL 0.495 1.712 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 0.283 Data do not follow a Discemable Distribution (0.05) 

Theta Star 1.22 

nu star 46.96 

Approximate Chi Square Value (.05) 32.23 Nonparametric Statistics 
--------·----- ... -· 9So/~-CL T UCL 

. _______ .............. ~. 

Adjusted Level of Significance 0.0471 0.488 
--·------ - 0~49"" Adjusted Chi Square Value 32.02 95% Jackknife UCL 
-----

95% Standard Bootstrap UCL 0.486 

Anderson-Darling Test Statistic 9.314 95% Bootstrap-! UCL 0.547 

Anderson-Darling 5% Critical Value 0.872 95% Hall's Bootstrap UCL 0.565 

Kolmogorov-Smirnov Test Statistic 0.281 95% Percentile Bootstrap UCL 0.506 
I 

Kolmogorov-Smirnov 5% Critical Value 0.107 95% BCA Bootstrap UCL 0.532 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCLI 0.724 

==~ .. _______________ ,., .. ,, ___ j ___ ---------97:5%cti.ebyshev(Mean, Sd) UCL 0.888 

--·-·------·-· 99% Chebyshev(Mean, Sd)"Dci --"--:---:-Assuming Gamma Distribution 1.211 
_, ·-·-- --··-· ----

95% Approximate Gamma UCL 0.503 

95% Adjusted Gamma UCL 0.506 

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 1.211 

Result or 1/2 SOL (benzo(a)pyrene) 
--·---

OMOM-.. M------·--- oMN-oM-0 ·-------- ·- ----
-·-··----· -------- General S-tatistics - -------·--·-----·-··---

Number of Valid Samples ! 83 I Number of Unique Samples I 80 
--



··· :·,,-- 1_ :;~<:;r :j:··: ) : .; .. 1>:-:I·- ·1 __ , .. ·;_,~ ,::: ~·::-~ 
Raw Statistics Log-transformed Statistics 

0.0044 Minimum of CQ9Daiaj -5.419 
4.57 ··--- ¥axTmlim-oTL:09 Data 1 -1.52 --
o.452 ·----.--.. ---·---·-- . Mean-Ofiog·Data ~-~2Ji92 ·-· 

- ·-------- ----·-·---.. ---·-----Minimum 

--MciXirrlUm 

Mean -·---·-----------~-

------··---...,.M-,..e-d,..ia-n-I---:O::.-.o:.-:5T4l________ -----------·--- SD of log Data ---2.-0i-

:=:==-----=~0~~:~~r-=--~.,..: . ..,;.,..~-~-+~--·-~~~~~~~~~~~~----_-_-_ -_ ---~~~~~~-----_ ---==:==:==-=·-·-1---t .. __ .. ~_-_:~=---== 
I--------------·-·-----·--R- e--1-ev-ant uc"Cstatistics--· 

-------,.-,-----,-----·----·- .......... . - .. _________ ...... ________ ·····-·-··---·-----
Normal Distribution Test Lognormal Distribution Test 

LillhitoiiTest Statisticj--0.329- ·--·----·- Lilliefors Test StatiStiC]--0.106 

--~==~==· ================L-.~-~-~~iors Critical va~-:-o:om -~----~===-·---·uinefors Criticai·~!.~-=--Q.0973 
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level ___ ...... ___________ ,_______ .... - . ...... _ .. ____ _ 

----·----Ass-uminQNormal Distribution AssumingTognormal Distribution ---·----------

-------·· 95% StudelifS~t U~~~62 95% H-UCL ---1~269-

---95%LiCls (Adjusted for Skewness) --- 95% Chebyshev (MVUE)DCL --{'3·7-
·---- 95% Adjusted-CL T UCL ·-0.6'5T 97.5% Chebyshev-(M\fliE) UCL 1.731 

95% Modified-t ucL --··o.625- ----------·----.. --- 99%chebyshev(MVUE)uci - ·-2.44 
-------·--------- '---·-·-··-·----------·---·--·--·-----·-.. ·--·- L.-----

Gamma Distribution.-=T=-e-s_t __ ------lf------ -----·Data b::-:ls-:t-:crib:-u-:tl:-o-n-----.. -·--·--
-----·-.. ·-·-----

k star (bias corrected) 0.349 Data do ncittoilowaf>iscern-able Distribution-(0.05)·-·--
,_ .. _____ Theta ·siar - f ·-=2-o:-96::-+------·-·--···-----·-·· 

-·--------··-·---·---·---··----·- ·---------·--.. -·-··-.. --·· 
nu star 57.92 

------.a:pprciXimaie-ciiT'square Value (.05) 41.43 Nonparametric StatistiCs---------·-·-
·--- Adjusted Level of Significance 0.04J1t-·---.. --·---· .. ______ 95% CL T UCL 0:6"f8-

f-----·--.. -·----·· Adjusted Chi Square Value ---41."1'8-- ·-----·-··-----·---.. -----95%'Jaeki<-nife UCL o:-62-
- ··---···-· .. ·--- ·----·-·-··--·-·----·----{---·-·--·- -··-- 95% Standard Bo0t5ti"8p UCL 0~·1 

- ·--·-···---·· Anderson-Darling Test Statistic 4.332 95% BootStrciP::i-UCL 0.692 

_ .. _·-·· .. --.. Anderson-Darling 5% Critical Value 0.853:[ 95% Hall's BootstrapUCL 0.646 

-----=-~~oimogorov-SmirnOVT'eststatiSti~ .. __ o:~J ______ _:_:_~:~er:.entile Bootstra~ .. ~·cc =~·0.622 
Kolmogorov-Smirnov 5% Critical Value 0.106 j 95% BCA Bootstrap UCL 0.651 

Data··-n-ot_G_a_m_m_a_ '5istiTil"Uie"ifatS% SigniflcariooTevel ·- . -- 95% Chebyshev(Mean, Sd) uCi ·-·--·-Q.892 
-------------·-·'·--·- --· ... ____ ._ .. __ .. _. ___ 9::-::7:::-.5:::~:-:-o·-::C:-:-h-ebyshev(Mean, Sd) UCL 1.083 

- ·-·- ··-·-·-----A,_.s._s_u_m..,.in·-g- -=G-amina Distribution ___ _i__ .•. _ .. _____ . ------·-·-----·---:9'""'9·%~''""'c"'"'h-ebyshev(M-ean, Sd) UCL 1.457 
95%-ApproXimaie-GammaT}c'Lr-D.6·s2 .... _ .. _ ..... - .... -------.. -----

. 95% AdjusteciGamina ucq o.636. -----·---·--.. -----

Potential UCL to .. ;:~-·- L_ .. us999% Chebyshev (Mean·-. -s·d-)···u- c_ L_I--_1_.4_5_7-1 
----- .. ··--..... _ ............. ____ ·--------·--·-- .......... _ ··----1 

---·· .. -·----------·--- ·-·------ --·---------·- ·------------------________ ...... _ ... , ... _._ 
··---------------------·- .. ·---·--·------·--------.. ·--· 

-......,.-----.. ·-·-·--Generai-siatist~·---·--

1 _________ ·- ---·-----· Nu~ber of v~~idsamples[_ 83 --r---=~-·-------N_u_m_b_e_r _of_u_-nkiuesa_m_p_le __ s.L.-_7_9_ --1 

-·---· - ·--····-····-·---,-- ---Raw Statistics Log-transformed Statistics--------·-
- ·-------·--·-----------Minimumr-...,o....,.o,...,o-.,3""'3Ji-· ------- Minlmum-Oflog Data j -5.688 
................... ____ ,.____ _ ·- ---Ma-x-im_u_m_ti~ 5.42 ! ------·-Maximum of Log.Dataj 1.69 

==-------.. ---·==---~-~---------~~-~-~~-~~~~-----:M-:-~-d-::-~:~~i :~~: I -------·· M:~ :; ;:~:=~~~~~~~:~~--



•' l ·. 
1-...;,_~ 

SD 

---------·-----.. -·-----·----·--Relevant UCL Statistics 

....... - .. --........ ______ Normal Distribution.Te~·--- ·-r--------- Lognormal Distribution Test -· 

_, __ _____ ......... ·-.. ---L- iiiieforsTeStStatisticj 0.314 ~------ Liiliefors Test Statistic 0.0761 =: __ · -----·------~illlefors cr!tical Value 1 -?.:..~:~1------ ..... --·-· umefO"~sCriticaiVaiUe ~ 6~~'973 
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level ----: .. ·------·-.. -1------ ....... ______ _ 

-·---·--- . -·--------1-·--·--·----.. --.. --......... - ............. ______ ......... ______ ...... _ 
Assuming Normal Distribution Assuming Lognormal Distribution 

----···--·-=-----· 95% s~~~;;~:i·uc~1--6-:778===-~-- 95% H-ue[ - 1.638 .... 
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL -rrs-·r 

=·=~-------·-_·_--__ -_-_-:~-=--- . 95%~~=~~ ~~::-[ - 97~:~ ~::::::: ~~~~:: ~~~~ 

==~=:~= l --=-- Data Distribution .-

- ·-· .. ·-- ---·- - k star (bias corrected~---b-:425 
1 

- ___ .. Data appear Lognorm-aiat5% .. ·s:::,.,..ig_n...,.,ifi::-•c'-a-nc- e-:-Le_v_e-:-l ·------.... ·--·· -~-----·---~- T~:~~:;c~i.!~====~~=---.. ---· . 
Approxi~~e Chi ~~t:i8r'e'Value (.05) 52.25 _t · -Nonparametric Statistics ........ -·----.. - ... 

------- Adjusted Level of Significance 0.047~ 95% CL T UCL - o.ii6 
-----·- . ---.. ---·-·--···--- .... --~---·-·-··- . . :-'~ -~--.. -

Adjusted Chi Square Value 51.97 95% Jackknife UCL 0.778 
--·--· .. ---------·-------------+-----1------ ·------..,...=--:----,---

95% Standard Bootstrap UCL 0.771 
---·---·---.. --·-A-n'de_rs_o_n--=D-ar-:-:li-ng-=T-es-t-:S:-ta_t.,..is~tic-l---=-2-=.7,.-:4--·---------- ---~--_.., .. -- ·----.. -·-··--+---,--,-

95% Bootstrap-t UCL 0.839 

Anderson-Darling 5% Critical Value · 0.83,-5-+---·---------·- ----95•!rHall's Bootstrap UCL 0.821 

--·----.. ---,...,Ko-=1-mogorov-Smirnov Test Statis~--0.1.66 95% Percentile Bootstrap UCL 6.79 
------ Kolmogorov-S~TriiOVS%-criiicai.Vaf~-==·0.1 OS~=.. S5% BCA Bootstrap UCL ·--o-:827 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev( Mean, Sd) UCL 1.096 -·---·-------- -·-·------·---1 97.5% Chebyshev(Mean, Sd) UCL ·-1~3Ts--· 
.... _ ....... _____ A_s_s-um- in-g Gamma 6istribution·----L---·-r----·----·-----9:::-9:::-::'Ycc:-o-=c:-:-h-e,....by-s..,..h-ev- (:-:-::-Mea-n,-Sd) ·cfc[r--·1.755 -

---·--.. ----.. ·--------=:-:-:~-:--~=-----:-:=-.----::~ +----
95% Approximate Gamma UCL 0.786 

_______ .. ______ .. ___ , __ +-_ .. __ 

--·--·w·--·-···--·--·-·-~95:::%:-:-o-:-Ad}Usted Gamma UCL 0.79 
.... ----.. --------·-----------·-----.. ·--+----1 

- ·--·--------............ --·-·---·---·--·--·------·-----·--·- .. ·-----.. ·----·--------------
·--·------------------_ ..... - ....... ___________ .. _ .. __ .... _ .. ___ , ____________ _ ·----------------------·--·-· 

----.. ------................ - .. _ .... _ .............. ________ G"'"e_n_e_ra-:1-:S:-ta- t.,..is·t.,..ics··----· 

Raw Statistics ---·------------·---.. -------,--- "Tc;g:traii"'sfoiilled Statistics ------
_ .. _________ Minimum'-- o.oo44 _, .. ___ .. _····-- Minimum Ot Log Data ~:;a-

~·-·-~--·--··--------------~Ximum 4.24 Maximum of Log Data - 1:445-

Mean 0.324 Mean of log Data -2-.987 -

. Median 0.04931 - --------- SD of log-Data 2.o33"' 

---------- so' o.16s~ - - ------~ - ·------ - - ·--f--·-.. --·-·- -- ' ----
--------- ____ coefficient o~~::~:::r~:::: ·-----------·- ___ .. _____ ----------~ __ _ 

--·-· ______ , -- - ·-·----- . ---
.. ----·--------------·---·------ Relevant UCL·-=s-ta--t'i_s_t-ic_s __ ·------------·------·-·--·-



. ' l j\: •' l •' r · . r . . . I :, ; I I .. I I : "'r ';'"· . ::::: ~~ .. < 
, 

.. -C:... .:!' . ..... 4· ~ . . - ,, 1 ' '/· -
Normal Distribution Test i Lognormal Distribution Test 

f--·---
Lilliefors- Test Statistic 0.326 l Lilliefors Test Statistic 0.179 

Lilliefors Critical Value 0.0973 Lilliefors Critical Value 0.0973 

Data not Normal at 5% Significance Level 
f 

I 
f Data not Lognormal at 5% Significance Level 

.. 

Assuming Normal Distribution Assuming Lognormal Distribution 

95% Student's-t UCL 0.452 95% H-UCL 0.854 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.934 

95% Adjusted-CL T UCL 0.483 97.5% Chebyshev (MVUE) UCL 1.178 

95% Modified-t UCL 0.457 99% Chebyshev (MVUE) UCL 1.657 

Gamma Distribution Test Data Distribution 
----- -· 

k star (bias corrected) 0.355 Data do not follow a Di.scernable Distribution (0.05) 
- -·· -· ·-·--------.. 

_.,_,,., _____ ., __ , ___ -
Theta Star 0.911 .......... ____ ,_,,_,. ___ .,_,., _______ , .. ----·-·-· .. --.. --...... _,_, , -

nu star 58.96 
... ,__.,, _ ___ , _, ..... _._ ·-· -

Approximate Chi Square Value (.05) 42.3 ·-.. N-on parametriC-statistics 

Adjusted Level of Significance 0.04i1 95%CLTUCL 0.451 

Adjusted Chi Square Value 42.05 95% Jackknife UCL 0.452 

95% Standard Bootstrap UCL 0.449 

Anderson-Darling Test Statistic 4.478 95% Bootstrap-t UCL 0.498 

Anderson-Darling 5% Critical Value 0.852 95% Hall's Bootstrap UCL 0.504 

Kolmogorov-Smimov Test Statistic 0.172 95% Percentile Bootstrap UCL 0.453 

Kolmogorov-Smirnov 5% Critical Value 0.106 95% BCA Bootstrap UCL 0.499 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) t:JCL 0.661 

97.5% Chebyshev(Mean, Sd) UCL 0.807 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.095 

95% Approximate Gamma UCL 0.451 

95% Adjusted Gamma UCL 0.454 

I --~-
- --- -- ----

Potential UCL to Use Use 99% Chebyshev (Mean, ·sd) UCL 1.095 
- -- ---· --- ---
_ ... ,._, ____ ,. __ , ______ ,, _________ ,., __ . ·- - -

-- ·---- - ·---·-·- .. .,, __ 
Result or 1/2 SOL (benzo(k)fluoranthene) 

-·--·--·--·----· - ---·-·-

.. - -
General Statistics 

Number of Valid Samples I 83 I Number of Unique Samples! 59 

Raw Statistics Log-transformed Statistics 

Minimum 0.0068 Minimum of Log Data -4.984 

Maximum 4.25 Maximum of Log Data 1.447 

Mean 0.24 Mean of log Data -3.413 

Median 0.0081 SO of log Data 1.887 

so 0.601 

Coefficient of Variation 2.507 

Skewness 4.388 
-

Relevant UCL Statistics ___ , _, .... ··-·- -·-·-... ·--·---··- ·-··-- ---· 
Normal Distribution Test Lognormal Distribution Test 

=~---.. ---~:~==--- -umeiors Test stiliisticT · ---==:~~~~~==~==·:==:=-Ulli~for~Test Statistic! 
----

0.349 0.3 

Lilliefors Critical Value 0.0973 Lilliefors Critical Value! 0.0973 
-·----------·-· 

Data not Normal at 5% Significance Level --Da-tanot Lognormal at 5% Significance Level 
-



,; I I I · I ~,· ,, 1 1 · ~ . 
Assuming Normal Distribution j Assuming Lognormal Distribution 

95% Student's-t UCL~4'""9-+--------------.....,-9""5%,..,...,..H'"""'-u-::-c""'L-r-·--:o"""'.3:-:8..,..1 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.437 
r-----------------------~~~--~~~=r--~~~----------------~,~~~~~~~~~~~~~ 95% Adjusted-CL T UCL 0.382 97.5% Chebyshev (MVUE) UCL 0.546 
!-----·------·----=,.,.....,..,.-=--.,--:-~,..,....j----.,-..,.......--+--------------= 

95% Modified-t UCL 0.355 99% Chebyshev (MVUE) UCL 0.76 
-----·---··-------------.. -·-·---...1....----+--·-·--------------------------'-----1 

··-··--·-·---···----Data 6T5iiT·b- u·-t-lo_n _____ . _ _ ._ ·-·-·-

------·---.. ---.--..........,k,_s-t-ar(bia'Seorrecte~---o-=-.-3""36·~ -----=o,_a_ta.__,.do--no- t-=f,...ol""'lo-w--a Discemable -Distribution (0.05) 

Theta Star 0.713 

nu star 55.81 

Approximate Chi Square Value (.05) 39.64 Nonparametric Statistics 

Adjusted Level of Significance 0.0471 95%CLTUCL 0.348 

0.349 Adjusted Chi Square Value 39.4 95% Jackknife UCL 
l---------------·----------------+------~-·-------·---------------···---------~---·----95% Standard Bootstrap UCL 0.348 

--------------A- nd-e-rs-on-DarllngTestStatistlc 9.793 ---.. ---.. ·------------·-9s'%"Bootstrap-t UCL 0.407 
__ M .. ·---·-------· ., ___ , .. 

·- .. ___________ ----.. -
Anderson-Darling 5% Critical Value 0.856 95% Hall's Bootstrap UCL 0.464 

Kolmogorov-Smirnov Test Statistic 0.285 95% Percentile Bootstrap UCL 0.356 

Kolmogorov-Smirnov 5% Critical Value 0.106 95% BCA Bootstrap UCL 0.389 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.527 

97.5% Chebyshev(Mean, Sd) UCLt 0.651 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.896 

95% Approximate Gamma UCL 0.337 
1----·-------·------·-· . -- ----.. -+--------··----------·-·---·-----+-------1 

95% Adjusted Gamma UCL 0.339 
-----------···----··---· -- ..... ------1--------------------·-·-.. ··-·-· .. ---+---- ·-·--

Potential UCL to Use Use 97.5% Chebyshev (Mean, Sd) UCLj 0.651 

Result or 1/2 SOL (beryllium) 

General Statistics 
-------------------~~---~~~--,-,--r--·----~-------------------~·~---·--~------

, __ __, ____ .... ___________ N_u_m_b_e_r_o_f _u_ni~~~~-~·--.Number of Valid Samples I 83 I _____ , ___ ........... ____ _ 
--·-" Raw Statistics -··----------·------~--·~~~-- ·---.. --Log-transformed Statistics 

Minimum 0.0015 Minimum of Log Data -6.47 

Maximum 4.6 Maximum of Log Data 1.526 

Mean 0.408 Mean of log Datal -1.368 

Median 0.32 SD of log Data 1.136 

so 0.525 I 
Coefficient of Variation 1.287 

·--
Skewness 6.344 

-------------··----··-·- -~ ... 

! 
_________ -·_ .. _·-__ -·-: ___ , ___ ~__.·==::=~-----·----·--··------

- .. ----·-··------------------:= .. -:---·-------·------------------------------Relevant UCL Statistics 

Normal Distribution Test lognormal Distribution Test 

Lill iefors Test Statistic 0.22 Lilliefors Test StatistiCf 0.159 

Lilliefors Critical Value 0.0973 Lilliefors Critical Value 0.0973 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

· Assuming Normal DlstritiUiiOii _______ q Assuming Lognormal Distribution 

=---------95%- UCL .. s- (A. d'iust~e9d5~o0rSStukdeewnnte'ss-tsu)_ CLI -~-~~~~-- ._ .. ___ -._-· _______ ·-_·-·--·----.. ··-·---ss% H-ucyo.653 

, ,, 95% Chebyshev (M'vuE')Ucuo~863 

-- 95% Adjusted-CL T UCL! 0.546 1
1 

97.5% Chebyshev (MVUE) UCL 0.943 
1- 95% Modlfied=ti:iCLj 0.511 ________ 9_9_%_C_h_e-by_s_h-ev--(M_V_U_E_)_U_C_L~--1 .--218 



, . . ·: 
.... ... .. 

f--·--.. ----·---.. - ... _ .. __________ . t---· ,, ______ _ 
Gamma Distribution Test ~~ Data Distribution 

=--~-.. ------·~====----~ .. _-... _-· ____ k_ ~~a_r_(b_ia_s_co_-r_re_cted) I ___ !_:~~~ .~:_~~~-~~~ ~~~~~~~~~=~~bution ~·-t~5~-%~-=s~-i_g=n=i_fi_,..~-a-_n _ _:_._e-=_L~~~_C_-

---·-·--·----- The~:~~:~~ 19~:~~~·- ... --.. -·-----· ·-·-··· --·--·· 

-------·-----A-pp_r_o."""xi_m_a_t_e-Chl Square Value (.05} 162 Nonparametric Statistics 

---------A-d-justecrL:e'Veiof Significance o.o471 ---·- 95% cL T u~ o.5o3-

-·-=· ~.~~-~---_-_-_-_-_----~- -"Ad)USteeiC'hisqu~-re Value 161.5 ------·-_ -~-----·--_ 95% Jac~~!.~~ucq--_0.504 
95% Standard Bootstrap UCL 0.502 

Anderson-Darling Test Statistic 0.998"·1--------·-----9:..-:5:::-:-% "sootstrap-t UCL 0.59 

_____ , ____ Anderson-Darling 5% Critical Value 0.778 95o/~· Hall's Bootstrap UCL 0.909 

---KOimog'OrOV-SmTriiOVTeSi"s'iatistic o.o96 95% Pe.rcentile BootstrapiJCL --6:512 
-~imogorov-Smirnov 5% Criticalvalue 0.1~~~~===---·· · 95%.8CA8ootstrap UCL 0.577 

_D~~:~=m~a Dl•trlbutlon at 5% S~g~'=l~~t~-==--=- .:.:~ ~::::::~::~: ::~ ~~~ ~ 
Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL 0.982 

~~-==-~ -------95%APPiOiiinaieG~mma ucL[ __ o 4, ·==·::::..::.:.::= =------~----- ~~~= __ 
-·--------- 95% Adjusted G:~ma uc~r ___ o.488 ________ .. _____ ______ _ ____ _ 

-·--·--·---.. ·--.. -··-·--·--_1. ____ .. __ .. __ ,___ - -----
- .. ------·---·--~~~.~~-~CL -~-~_:_:_. _______ ._ ... _____ ._i___ ---~::_:~~Approximate Gamma-='-~=------~_:_~87 _ 

--·------·-·-------------- --------------·--.. ··---·-·-------------.. -

Result or"1/2 SDL (bipheny'l~) ·---------·---------------------------·--·-------

-·---·----------------------- ----------------------- , ___ , ____________________ _ 
1--------·------------ ---·----,----,--.,.-:----------------·-----·---

General Statistics 

--.. ·-·-.. ·---·--·---·-N_u_m_b_e_r_o..,..f V- a-,1-id-Samples I 83 -], ___ ·-._ .. -_ .•. _________ N_u_m_b_~~ of Unique s~mples j 44--·----

Raw Statistics r-·-·-~ ___ L_o_g_-t_ra_n_s_fo_rm __ e-:~-S_ta_ti_st_ic:_ ____ , 
·----:-M:::-in-=im_u_m....----,0:-.0~0:-4'""9''---·-- Minimum of Log D..,-a-ta,---:-5::-.3:::.-:18·--· 

1--------·-----.. -·---.... ·------·--:-:---:---+--:-·----· -·---·------·--... ··-·--------:-:----c:-·---
Maximum 0.0807 Maximum of Log Data -2.517 

-------·---.. --·-.. ---·-·--·-·--·---:-:M,....e-an-1-- 0.615 ---------------------Meanotl09 Data -4.739 
__ , ______ .. __________ , __ 

Median 0.0056 ·-------S-D of i'og Data -. 0.899. 
_ .. _ .. ___________ .. __ , _____ , __ --,:-..,...-+---:--,-..,..,::-:-------·------- ----------+----1 

so 0.0197 
_, __ . __ , __ ,_,_ .... __________ . _______ ,-,--,--,---+·----,....,-..,-,-+-··-----·------.. ---·----------·--·---_ .. _. __ _ 

Coefficient of Variation 1.313 

1----·---·----------·-----·--skewness -- 1.973f-------------.. --·---- . ______ .... r.==-
---.. ·---·-·--·--------------·------·---- ·--------·--"·----.. -· -- -
-·------------·-·-.. --·-----·--·--------·--...,...,.-:---:-----·-·--- _______________ , __ _ 

Relevant UCL Statistics 
----·--- ·---~af"DTstiibliiiOnTest ________ . r . Lognormal Distributio·-n--::T-:-e_s_t ------

·-·------:_------- Lilliefors TestStatiSt'ic - 0.433 j_----------------.... ·-·--.. Lilliefors Test Statistic! 0.415 

Lilliefors Critical Value 0 0973l__ Lilliefors Critical Valuej~ 0.0973 

Data not NOrmal at 5% Slgnlfloance t:eVef . +- Data not Lognonnal at 5% S~nlflcance Lev~ -----I 

_ =· -~·::::::~~~;::::eLl O.OT f ~ -==A5'um,nQ9~~:::.::~r=--=:: 
-----·- 95%-Adjuste-d~CLT UCLj 0.019 --------.. - 97.5% Chebyshev (MVUE) UCL 0.0223 

-·-----·~--~-=---~=-=====~~~~9-=5°_~r_M_o_cf_ifi_e_d_-_t u_c_L...~!. __ o_.618~ ~=--==--· 99% c_ii~~yshev (MVU~-ucL1 ~:-~~= 
.. --·-·--------· ---·-- ____ ,_j_ _______ ·-·-------·------------

Gamma Distribution Test j Data Distribution 

-·-- ________ ~star ~bia~_:_orrectedi~=-1~:~-oatadOnotfuikiw a DiscerilabieDistrib"Uifoii-(0.05) 

Theta Starl 0.01451 
- --------·-------------------------+-- -· __ _;__ -- ----------------------"-"'"" 

nustar1 171.9 l 



I 
. J.· .. I I .. 'I·.; ,. ·,;_ . I I 

, . 
- . : .. · .... ~,.:. .t ' ·: · t 

Approximate Chi Square Value (.05) 142.6 Nonparametric Statistics 

Adjusted Level of Significance 0.0471, 95%CLTUCLI 
I 

0.0185 

Adjusted Chi Square Value 142.1 

~ 
95% Jackknife UCL 0.0186 

95% Standard Bootstrap UCL 0.0185 
I 

Anderson-Darling Test Statistic ~1:+- 95% Bootstrap-! UCL 0.0193 
---·---- ·-----·-:-;--

0.0188 Anderson-Darling 5% Critical Value 0.781 95% Hall's Bootstrap UCL 

·--- 'i<oimogorov-S.mirnov.i"est statistic 0~438 -··--·· .. -·-·---------.. ----·· 
0.0186 95% Percentile Bootstrap UCL 

Kolmogorov-Smirnov 5% Critical Value 
- 9S%BCA Bootstrap UCL I 0.101 

95% Chebyshev(Mean, Sd) UCLI 

0.0191 

Data not Gamma Distributed at 5% Significance Level 0.0244 

97.5% Chebyshev(Mean, Sd) UCL 0.0285 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0365 

95% Approximate Gamma UCL 0.0181 

95% Adjusted Gamma UCL 0.0181 ___ .. __ .. --------·--- ·-------- --~----
-- -.... ----------·-P-otentiaTuc"Cio Use --·-- -··-· .. -----·-.. -........ 

use 95% Chebyshev· (Mean, s'dfuc'l - 0.0244 
-·- · --· ... ·-·----·---·--- ----· -·---------- - - - --· 

Result or 1/2 SDL (boron} 

General Statistics 

-
Number of Valid Samples I 83 I Number of Unique Samples 63 

·-- ---·-----· - - ·~·-----· 

Raw Statistics Log-transformed Statistics __ ., ____ 
.... Minimum 

__ ,.,.,.,.. ____ .... 
Mlnimum"'o"f Log Data 0.475 -0.744 

- :3:'996 Maximum 54.4 Maximum of Log Data . 
Mean 4.662 Mean of log Data 0.66 

Median 1.07 SD of log Data 1.351 

so 7.296 

Coefficient of Variation 1.565 

Skewness 4.319 I .. ... 

---·-----·-.... ----.. 
Relevant ucl"Statlstics-"''""' ---

1-·--
Normal Distribution Test 

------·-·-,--· 
Lognormal Distribution Test 

Lilliefors Test Statistic 0.283 Lilllefors Test Statistic 0.261 

Lilliefors Critical Value 0.0973 Lilliefors Critical Value 0.0973 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 
--· 

95% Student's-t ucq 95% H-UCL 7.093 5.994 
.. ----·-·----·. ·--· --·-----95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 8.751 

-----·------· ---~i5%.Adjusted~~L T UCLI 
··-·f--------·--·- ----·- ·· .. --·-------- - ·-·- -......... - .. , 

6.384~ 97.5% Chebyshev (MVUE) UCL 10.49 

95% Modified-! UCL 6.057 99% Chebyshev (MVUE) UCL 13.92 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 0.672 Data do not follow a Discemable Distribution (0.05} 

Theta Star 6.938 

nu star 111.5 
--·-- Nonpara.metrlc siatiStiCs ---------A-pproximate Chi Square Value (.05) 88.15 ___ , __ , __ ,, ... _. 

Adjusted Level of Significance -- o.o471 ~-----·-.. -----· -·-·-----·--95o/o CL T uccr-5.979 

------· '. -,.......1-----
Adjusted Chi Square Value 87.78 95% Jackknife UCLj 5.994 

I 95% Standard Bootstrap LiCLI 6.01S .. 
I 

Anderson~Darling Test Statisticj 5.465 95% Bootstrap-t UCL! 6.686 



0.8 

___ -· KoliiiCig'OrOV.:sniimov.Test Statistic! o.,... • ..,..2S~1:-+-------
Kolmogorov-Smirnov 5% Critical VaiUfi! 0.102 95% BCA sciO'iStraP-uci -·-e.s7Y 

-----Data not Gamma Distributed at 5% Significa'nce Levei ----f----------··---,9:-::5"''*.,...0 ~C.,..he-:b-y-shev(Mean, Sd) UCL ---8.152-· ____ , ______ _ --·-=r· - 97.5% Chebyshev(Mean, Sd) L.i'C:L - 9.663' 
Assuming Gamma Distribution -----·---- 99% Chebyshev(Mean, Sd) UCL 1 2.63·-

95%-Adjusted Gamma UCL · 5.922 __ ,_______ ................ _~---· 
95% Approximate Gamma UCL ....... 5.898'~-- ------------------

----=~~~:---======P_ o!e~a~~~~ -=- u;; 9i.5%cheby'h" (Mea~Sd) UCLI ~ _____ , ______ ,_, _____ , ......................................... _. __ , __ _ ____ .. ,_,, ___________ _ 
_ _____ ,,_ .. ,_ .. _____ _ 

·------------·-------·-----·-··------
1-------·--·-·---

General Statistics 

Number of~~~-sample_S. ..... I _ 8_3 __ , ____________ N_u_m_b_e~of uni~ueSamples I 45 

-Raw Statistics d Statistics Log-transforme 

---MinirTlum !0·0054 ·--

Maximum 0.297 

Minimu-m· of Log Data -5.212 · 

Maxirrlum of Log Data -- -:::t:214 
-----~-~ 

,_, _____ 
Mean 0.01871__ . 

- · 
Median 

~~ ·----·-- ·-·-so - 0.0388 -------

·----·---· 
Coefficient of Variation --2.069 1 ---·--------·-

---··---··-
Skewness 5.405]------~~-=~~--

··-·-·-.... -------· --

----Mean of log Data 

--SO of log Data 

----.. ·-----
Relevant UCL Statistics 

_ .. ·----··-·--~nlial Distribution Test LogrlmmSi DistributiOn Test--------
--------------·--------- - - -----:-~- -- -------------------------~----

Lilliefors Test Statistic 0.381 1 Lilliefors Test Statistic 0.407 

-- ·-----------L iiiietors Critical Value - 0.097~-- - --.. Lilliefors Critical VaTu .. e ---0.0973 

.. - ·---- ?ata ~=t~~~~al ~~~~=~:~~~=:.e Level -~~~=~- -i___ Data no~~~gn_~~-~~~ at 5% Slgnificanc:_:_e~:_l ____ _ 

Assuming Normal Distribution Assuming Lognormal Distributi·;;r;---------·---

~=-=-=--=~==--·--------·-·s.so/~-~tudenrs.tuCCJ..--o.D -=~=~~~=~=~ 95°/o H-·ucL ---o.o181 
95% UCLs (Adjusted for Skewness) 

·-----·-----------.. -·-----95% Ad]usted-CL T UCL -··------g:]~-% Chebyshev (MVUE) UCL M-0'11251 

-------99o/o Chebyshev (M_~~~~:~~L~- 0~314 

Gamniao'istri'bUiio·n-TeSi·----·------· -------- Data Distribution 

k star (bias corrected) I 0.854 Data-do not follow a Discernable Distribution (0.05) 

______ , __ -----------~:~=~~!~.:~: ~::~ 14~:~2191 -------------

...... _ ______ 1 15.3 L -~N-=-o-n-pa_r_a_m_e-tr:-ic Statistics 

-- ·-----------.. Adjusted Level of Signific .. imce 0.0471f 9S'""'*.,...o ...,.C-:-L T""""u""c""L..,..- 0~·6257 

==-~ Adiu~tedChl~149 I -=== 95%stao!::~:::~~~l ~~:~ 

=~-~~ -=~~:~.~~~-~t--------- ~~~;;;;+ ~:~~ 
Kolmogorov-Smirnov Test Statistic 0.427 ! 95% Percentile Bootstrap UCL~~ 0.0265 

_.. .. .. Koimogorov~·Smirnov 5% Critical Value -- 0.161~---- 95o/~ BCA Bootstrap ucg O.OZS7 
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev( Mean, Sd) UCLI 0.0373 ·----------·---------------------·-----· r------- -- -97.5% Chebyshev(Mean, sd)'iJcLr - Q.iJ453 



. ' !'-:.!'• I I ~'- I I ·.:. ' I 1.·: I I J ... ·.·. ' 
. 

Assuming Gamma Distribution I 99% Chebyshev( Mean, Sd) UCLI 0.0611 
I 

95% Approximate Gamma UCL 0.0231 

95% Adjusted Gamma UCL 0.0231 

i 
I 

. 
Use 95% Chebyshev (Mean, Sd) ucLI Potential UCL to Use 0.0373 

-·-··-------··- ·-·-- - __ , ___ ,,., __ --
-----·--------------· ---·- ___ ...... -

-· 
Result or 1/2 SOL (cadmium) 

General Statistics 

Number of Valid Samples 83 Number of Unique Samples 47 

Raw Statistics Log-transformed Statistics 
----- . ,.---·---

Minimum 0.0085 Minimum of Log Data -4.768 ______________ .. _.., ___ , ...... 
.. .... -

Maximum of Log Data Maximum 9.71 2.273 
-- -2.309-Mean 0.464 Mean of log Data 

Median 0.23 SO of log Data 2.023 

so 1.141 

Coefficient of Variation 2.458 

Skewness 6.868 

--
Relevant UCL Statistics 

-- -
Normal Distribution Test Lognormal Distribution Test 

·---.. -· ·------.----.---__________ .. __________________ ,,. __ ,,._ ---::.--:-

Lilliefors Test Statistic 0.345 Lllliefors Test Statistic 0.221 

Lilllefors Critical Value 0.0973 
~- ----oJJ973 Lilliefors Critical Value 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

95% Student's-t UCL 0.672 95% H-UCL 1.636 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 1.796 
·--

97.5% Chebyshev (MVUE) UCL 95% Adjusted-CL T UCL 0.771 2.263 
-·--· .. -- ··- ----·-···----.. ·-·---· .. -· .... -. --------·- ·--- 99%--Bie'byshev-("Mv"lfE)uci 

- ·--·--···--
95% Modifled-t UCL 0.688 3.181 

--- ,___,, __ ----· - ------- ----
----

Gamma Distribution Test I Data Distribution 

k star (bias corrected) 0.416 Data do not follow a Discernable Distribution (0.05) 

Theta Star 1.116 

nu star 69.03 

Approximate Chi Square Value (.05) 50.91 Nonparametric Statistics 

Adjusted Level of Significance 0.0471 95%CLTUCL 0.67 

Adjusted Chi squareValue 
.... ,. _____ 

0.672-50.63 95% Jackknife UCL __ ,, ··-
_ ........ ,,, ___________ ----

95% Standard Bootstrap UCL 0.665 
.. 

Anderson-Darling Test Statistic 3.831 95% Bootstrap-! UCL 1.001 

Anderson-Darling 5% Critical Value 0.837 95% Hail's Bootstrap UCL 1.548 

Kolmogorov-Smirnov Test Statistic 0.195 95% Percentile Bootstrap UCL 0.696 . 
Kolmogorov-Smimov 5% Critical Value o.1o5 I 95% BCA Bootstrap UCLI 0.822 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.01 

97.5% Chebyshev(Mean, Sd) UCL 1.246 
··--·----

Assuming Gamma Distribution 
...... 

99% Chebyshev(Mean, Sd) UCL 1.71 .. _____ , ____ 
---- -0.629 

_______ , .. ___________________________ ,. ___ ,. _____ 
----

95% Approximate Gamma UCL 
--·---· .. .,.-----____ .... _ .. , ·------·------- I 95% Adjusted Gamma UCL 0.633 

I 
-· I 

Use 99% Chebyshev (Mean. Sd) ucLI Potential UCL to Use 1.71 
I 
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Result or 1/2 SOL (carbazole) 

1-----------------------------------·-----~~--~~~------------------------------------------General Statistics 

~----==-----=---------~~~~=====-N-u._m_b_e_r o_f_V_a_lld-S-ample_~ I 83 j ·--==-=~--------- Number of Unique __ ~~~~---

--·----------·-------=--~~~----·------·--·------~-----------------------------~~-------------~ Raw Statistics Log-transformed Statistics 

Minimum 0.0043 Minimum of Log Data -5.444 

Maximum 1.54 Maximum of Log Data 0.432 

Mean 0.0612 Mean of log Data -4.243 

Median 0.0051 SO of log Data 1.457 

so 0.192 
------·------·---:---,.,--:----:.,...,--:--:- -- --1--··---------··-____________ ., ___________ -r-_ 

Coefficient of Variation 3.132 
1 _ .. _______________________ si<_e_w_n_ess ---- --6.428 -····--------... - ..... -----.. ·-··--------·---·--··-r- -

·-------·-·-------·--·--------_L ___ .. ______ ,__ ___________________________ ___j_ 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Lilliefors Test Statistic 0.383 Lilliefors Test Statistic 0.302 

Lilliefors Critical Value 0.0973 Lilliefors Critical Value 0.0973 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 
---------------------------------------~---------- ·-----------1 
·---.. ·--------A.,...s_s_u_m....,.in_g_N-or_m_a_I __ D..,..is-tr...,.ib-u-ti'-on..... ·--------... -------Assuming Lognormal Distribution 

95% Student's-t·u--C-L,.----0-.0-9--6'2'" -- ·-95_o/c_o_H--U- C_L..,..j ... ---o:D641 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.0787 
1----------- 95% Adjusted-CL T UCL 0.112 97.5% Chebyshev (MVUE) UCL 0.0953 

95% Modlfied-t UCL 0.0987 99% Chebyshev (MVUE) UCL 0.128 

Gamma Distribution Test Data Distribution 

k star (bias corrected) j 0.438 
--·--·-·--·--------------_,T,-het· as~Q14-····· 

Data do not follow a Discernable Distribution (0.05) 

____ , __________________________________ .. ____ r-------·1---------··----·---------------------·--·-
nu star 72.73 

I--·--------A- pp_r_o-xi_m_a_te_C_h_i""S-q-ua_r_e_V_a..,..lu-e-(.05) 54.09 ·------;iiOrij;aiiiilet"ric"'statlstics 

1---------------------------~---~---------+----------------Adjusted Level of Significance 0.0471 95% CL T UCL 0.0958 

Adjusted Chi Square Value 53.81 95% Jackknife UCL 0.0962 

95% Standard Bootstrap UCL 0.0954 

Anderson-Darling Test Statistic 9.829 95% Bootstrap-! UCL 0.171 

Anderson-Darling 5% Critical Value 0.831 95% Hall's Bootstrap UCL 0.246 

Kolmogorov-Smirnov Test Statistic 0.284 95% Percentile Bootstrap UCL 0.0994 

---=~~=========-..,.~~~~~~~ro~-Smirnov 5% Criti:al Valu·at . .......,_o_.1_0_4+-- 95% BCA Bootstrap UCL ---0.123-
Data not Gamma Distributed at 5% Significance Level -·-------9so/.;Ghetiyshev(Mean, Sd) UCL 0.153 

97.5% Chebyshev(Mean, Sd) UCL 0.193 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.27 

95% Approximate Gamma UCL 0.082~ 

95% Adjusted Gamma UCL 0.0827 

1--·--------P-o_te_nt_ia_l u __ c_L_to_u __ se _____________ ..~.l _________ u_s_e_9_7._5~-Chebyshev (Mean, Sd) UCL 0.193 

1--·-·--.. -------.......... _____ , _____________________________ .., ______ .. _________ .. _____ .... ___________________ , __ _ 

Re'sUTi:or1i2 soL (chromium) 

General Statistics 



L·_.:;-_: · :>l ,-:_·: ... .;_ · ·~ r . ·1;. -'<·vi:. :. - 1--, .:~(;"~:J~-~-.:....:;.:.;··:·;_!_,.1 ....:....-:;. ·~· ...;..L.J -'""'-._: ___.,\--c-~ -· 1~---:-~·· -:.,.:,....-,.; ..J..;.··J -~· ..r~'·::~::-"'""J_ .. ·--""-:-:: ···~, · -=-t"'" 

Number of Valid Samples I 83 i Number of Unique Samples 75 
------------------·-------------~·------~l _______________ ___ . ___ ~-----·1 

.·. :.: .. . 
4;1• .·:-.. . 

·-·----.. --.--.. Raw Statistics _Mr'nl·m·u .. m. 
1
__

3
.
37 

I--·-·· .. --.. ---· _____ L._o_g_-transformed Statistics - .. ..,. ----r 
3.J7l Minimum of Log Data 1.215 

-·-------------------.. ·---------·-.... ' --·-----------------.. --
_ _ ., __ ... _ .. ________________________ Maximum 136 1 M~-~~~m ~~-~~g ~~f-.4·S..~ 

Mean 16.08 Mean of log Data 2.58 

------====~-~~---------=--·-~~----_·------~~~~------M-e_d-_i-a-ln:,_ --...,.12 __ .6 --+-------------_-_·-_-_-_-_-_ .. _-.-.... -----,SD of log Data j__ 0.568 

--C..,..o_e_ffi_lc-ie_n_t_o--f V-a-r-ia-t~-o~-+---
1

-~:....,.: ..... 77---t ---·- - ·-.. ---·------.. ·-·---------1---·-·--
--------·-----------s:~~wness ~---5:8EJ- =::--.-·-·------ ______ . ___________ ... :. ____ _ 
- ----.. ·--·----·-------·-·--·----·-R-e--le_v_a-nt.....,U..,..Cc-L- Statis-tic_s ____________________ .... ____ _ 

_ .. ____ ... _ .. _ Normal Distribution Test J ---------cogii'ormal Distribution Test ________ _ 

---·-------·-·--------- unietors -Te_s_t_s_ta-ti-st-ic"·--o-.227l ··-ci'iHeiors-Test"staiisiicf o.o598 

--·------------------Lilliefors critical Value· ·--·o=-.-=o::::97=:3:i--------------~uliie"fors-ci-iiicalvaiLie o.o973 

- ·-.. - -----·-D-ata- n-ot Normal at 5% Significance Level --;-----:D::-a-:-ta-,--a-p-p-ea-r-:-L-o-g-no_rm_---;"al at 5% Significance Level __ _ 
.......... ____ ______ .,, ___________ ................ ___ . ________________ ------------·--- ---·----------·--

______ .. ___ ASsiJmTiig Normal Distributicin- --- · Assuming Lognormal Distribution 

---·· _ 95% Student's-t UCL[ 18.94 95% H-UCL ---T7.45-

95% UCLs (Adjusted for Skewness) - 95% Chebyshev{MVUE)-UCL ---19.97-

95% Adjusted-CLT UCL 20.09 r-·-· 97.5% Chebyshev (MVUE)UCL I- 21-:91-
- ------·-·------ -------95% Modified-t ucL · 19.13 ~ 99% ciie-!lyshE;v-{MviJE)ucC ---25:74" 

----Gamma.;~-,;~~::~ Test . ---=~l ·------· Data Dlstri~;;~==~~=-===~ 
..... _. _____ ,k star (bias-corrected) z-:-597-J Data appear Lognormal at 5% Significance Level 

·----- fh'eia siar -- 5:19· -------------------·------·-
·---.. - ·- -·---·---·-------.............. _--f--:--:-:--:--f----·----··--------·---------------

nu star 431.1 

Approximate Chi Square Value (.05) 384 
·!------·-------"":"":----·---:--::---:---:-------

Non parametric Statistics 
___ .... ____ ., _______ ·Adjusted Level of Significance 

0.0471 -----·--- 95% CLT UCL 18.91 

--'AdjliSte(fcili square Value 383.2 1 - -95o/oJa-ck:'knife-UCL - 1 8-:-94-

---·---_-··-=====---~~------ ..... -. --r--~~~~---------:----- 95% StandardB ootstrap UCL --18~ 

______ _____ A"~"Hng Te~a,sti~ 2.059 J . . 95% Boo~tra;;:iUCI -~ 
Anderson-Darling 5% Critical Value 0.76 r 95%"'i=i'aii~8"CiotstrapU.CL I 3{63 

-----·---·-·---.. ------·-.. -.. --·---- ·- - ·----·-·--·--- . -·------:-:-::::-:-----
Kolmogorov-Smimov Test Statistic 0.113:_ 95% Percentile Bootstrap UCL 19.12 

-----·-----·-·--·.. ----·--·-- -----·-- :-:-!--:::-;----------=--.. - Kolmogorov-Smirnov 5%_?ritical Value!_ 0.099 95% BCA Bootstrap UCL 20.49 

Data not Gamma Distributed at 5% Significance Level 9s%·c-hebyshev(Mean, Sd} UCLI 2:is9 

------- 97.5o/o-chebyshev(Mean, Sd) UCLI 26~ 

- ·------..... Assuming Gamma Distribution 99% Chebyshev{'Mean, Sd) UCLf-3322-

::---~=~~~;;==-------~:~~~ 
-·----------- -------·-------·-- ---·-·-----------------1 

1"R=-e_s_u..,..lt_o_r_1:-,-=i --=s-=D..,..L-(·'--ch_ry_s_e_n--e"'")·------- -------- -------.. -------·-------.. -----______ ...... _ .. , _____________ -·---·------------------·------·----.. ·--------·----
-·--.. ------·-·-----·--·-·---·-· ·----aeneral statistics -----------·--.. -·-............... __ .. _____ , __ .. _ 

-------~==- Numiler~~~-~ple~_:_ __ .. _ __L ______ ===---~~=====N~u=m~erot"LJiliCilies-am~-~esr--s2--
----- ·-----.. - -=~·-·-::::---.--.---·- -----------r------- ~--:----:-- ·...,-,::-:-:-:-:-:--·-·-·---·--

Raw Statistics I Log-transformed Statistics 

0.0042
11'---------·-----,-., 

-----·--------==---~==~~--.--·---·=====--- r:;;T-nim-umT --:-::-:::--ll--·----·--·-----·-- Mi.nimum of Log Data I -5A7 __ 
-Maximum!-·- 4.87 ! Maximum of Log Data 1.583 



·.·-1 ~~;~·H t.~ .----~-~: ·: J_. -.· _J. ;=\·,·=·_,>f ;;.:.~.: ... .,;:.d · f.:<~ _ . Ht:::_J_-~,._ ,_::'-:~;.-. ; ,; .. I:., ..... - ... ';>;/.:.:.:. 
Mean 1 0.409 1 Mean of log Data -2.736 

1-------------------- - -
Median 0.0493 SD of log Data 2.052 

SD 0.836 

-- ·----·-.. ·-------------·-·-----'::'S:-ke_w_n_e-ss+-3=-.-=-o7=:9::-+-·- -----·---·-------·---t-----1 
·---- ... ------'-----·-....... _, _____ ,_, ______ , __________ , __ 
.. ·--·---·------------------=--:-------- ·------.. ---------·---------.. ·-------------

Relevant UCL Statistics 

- ·---·-··----,N:-:o- rm--a-:-1-=D-:-is-tr-:-:ib,..u""'ti=-o-n-=T=--est ·--T "f09iiorm<ii'l DistributionTest 

~-=~==~~--.-.~·-.--.. ·====== LillieforsTe5t-siatisticJ-o:322"'
1
----·----.. -·.·-·-------.. --LL1.i1 1111:ee:0orrssc=r-r~-,ts1.-ct as.,...

1
t-avt.,..ais

1
-ut'fe1-- o0_.~o0_~9~7~~3· 

umetors'Critical Value o.o973 , 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level --.... 
----------!---- ----------------.. ---- .. --------

·----,,---·::---:-:-----,- -:----:----- -----+---·---------.,----·--------.. ·-·-------............. _ 
Assuming Normal Distribution Assuming Lognormal Distribution 

--·---------·-----95o/~tlid9r1rS-tl1'cLI o.562 -------- - 95% H:Li'cLI f1s6 -
-----gs% UCLs (Adjuste-d for Skewness) -----------·---95%Ciiet;y5tiev (MVUE)i.JCL 1:256 
!----·---·---------95% A-d-ju-s-te-d--C-L...,..T_U_C-=-L-.--- 0.593 -----· --------·97.5% Chebyshev (MVUE) UCL 1.586-

----·--g-g-%-Che-b-ys- hev-(M- V- UE-) U- C-L r--·2- .-23_3_ 
--·----·-···-.. -----

Gamma Distribution Test--- ·----.. ··-----.. ·+-·---------- Daiii Distribution 
,_ .. _______ .. ______ ----k-st-a-r(bias corrected)· 0.358 

Data do not follow a Discernable Distribution (o.os,-·--
__ , _____ rtieiastar 1.142 :---------------- ·---------·--

-·----............. ---------·----.,--·+--:=:::-:-:::--t------- ·---------------
nu star 59.42 

____ ... ___ .. ___ ...,A_p_p-ro~Chi Square Value"( .05) 42.7 NonparametricStatistics --·------· 

0.0471 ---~=·--- .... . 95% CL T UC~.. QSS-
_ .. _____________ AdJusted Chi Square Value 42.45 95% Jackknife UCL 0.562 
1-------·-···- ____ _,_, ________ , ___ , _________ +---·---··----·-.... _______________________ .. _________ ._ .... _,_,_ ----=-

95% Standard Bootstrap UCL 0.557 

-----------
Adjusted Level of Significance 

.. -----·----·-----·- Andersorl="Darling Test Statistic _3

0 

.... ·:

8

. 4

5

1

1 

t --= 95% ·aootst'"p-t UCL 0.617 

.. ----·-.. ·-------""""Ariderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL 0.604 

Kolmogorov-Smirnov Test Statistic 0.203 95%-Percentile BootStrap UCL 0.57 

=----·-·-·- Kolmog~ro~-Smirnov -~~~-~~~~~~a~~~[=~o"lo~:. rl ------------95% scA"8ootstrapDCLj o.6o7 
Data not Gamma Distributed at 5% Significance Level 

1 
· -----95%c'heby5heV(iviean·. Sd) ~~- 0.809 

.. ______ J j_ 97.5% Chebyshev(Mean, Sd) u_~l 0.982 

-~~~~·-~-:-:.-~-~-:-1:-:~~:::: ;~ ---·~=~••(Meon, S~~~~~ 
-·--...... ·---~~~~~~~ UCL to Use -- -··- Use 99~_:he~~~ev~ean, Sd~~~:__-~-=~~ 

-----·--------.... ---------------- ·---.... --.. -- ............. _ .... _ .. ________ .. _ .... _____ .... ____ ,_. ___ _ 
Result or 1/2 SOL (cobalt) 

·--------·-------.. -.. -.......... _. ___ .. _____ ......... _. ____ ,_ 
---··-··-·-·----···------·--------- ·---------·-·---··------

---.. ·--·- General Statistics 

~=--=---~-·--·------·-~~ber of ~afi(fsamPfesr--s3j·--·----------Nu~OtUnlque-Samplesl.~-79--

~~=~~--~~0~·~:·~~~~ 
SDI 2.249 

---.. --·------·-------------,-,-,--c-f----:-=-'f------------·--.. ----------·-+----~ 

Coefficient of V_a_r_ia_ti_on_,i:---~~~-~~-·-------- .. -------.. ·-------------.. ---- ·-+---·-
Skewness l 2.18 i 



RelevantUCL Statistics _____ , ________ , --·-----,-----------~:---: ·------·-·-----· 

-_ -·-----~---~==-~==-
81

_
0

:~~i-~u_ii~~~~:T_s:_st_s_-ta-tiSticr--o:~-·---_---.---·--------~~~:::::is_t~ii_~~-e~;: ~_:_:t_t ~~~i_s"i_iC.~~---.. --6~~ 
Lilliefors Critical Value 0.0973 Lilliefors Critical ValueL 0.0973 

····------Data no.-t ..,..,N:--o-rm- a'""'l-a··-1· 5=% Significance Level --- Data not Lognormal at 5% SignitfCanceLevel 
"'"·-·---··-------·-----------·--~- ___ , ________________ _ 
·--·--·-· Assuming Normal Distribution ··--·l Assuming Lognormal Distribution 

----·------------=~ 95% Student's-t ~:...: .. L._ 4.1~~1_ ___ _:.___·-·-----·-·-- . . 95% H-UCL 5.716 
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 6.921 

====--===--~~9:~~=d~~:~;~~~I :: ~~~==--~==~:~-- - 9::~ ~~::~:~:: ~~~~:~ ~~~ ~-~ __ .,,.,,.,, ____ .. ________ -------·-------~-[ ___ .,,_ ...................................... _ .. , ___ , ___________ .. , __ .___ .. __ _ 
_ ....... ____ ... ·----:G=-a_m_m_a-=o~:i·s--:tr'"':7itiution-Tes"t-- --·--------------···--·-· ........ ---oat8b:-:ls_bi . ..,.·b=-u-ti=-o_n __________ _ 

1 

______ .. _____ -.--------------~~ sta.r (bias ~orrected) 1 2.153 

Theta Star 1.721 

Data do not follow a Oiscernable Distribution (0.05)--

-~~fs-r--... ..--------------------· 
-----·---· Approximate Chi Square Value (.05) · 314.7j-· Non parametric Statistics 

-----· Adjusted Level of Significance --0.047~ 95% CL T UCL 4~1'11-

.... ______ ,_______ Adjusted ~hi _squa~~~~~~~ : _ _:~3.9 -~~ ~:-~=~==-=:~----
95

% Stan:::-~::~:t~:: ~~~ ::~: 
·-----------.. - _ .. ________ --·---· -·----···-·-·-.. ·---·----·-----·--=-:=-::--------,.-:-=-1--·-:--:--:-o-

Anderson-Oarling Test Statistic 1.75 95% Bootstrap-! UCL 4.185 

Anderson:oarling 5o/~Ciitical Value 0.763- ----·-----------§Soia Hall's Bootstrap ucL 4.256 

~-M· .. ----.. -- Kolmogorov:s-mTITiOVTeSt Statistic 0.112 - ·------ ·95%P8rcentii9 Bootstrap UCL 4.137 
. --·-----------.. --.. ----·--·---· . ------ ··--·:-:-=-

Kolmogorov-Smirnov 5% Critical Value 0.0993 95% BCA Bootstrap UCL 4.198 
----=o_a_ta- -n- o..,.t-::G::-amma5istributed at 5% Significance Level ··----.. 9So/o Chebyshev(Mea~-- ---·- 4.781 

....... ___ . ___________ --r--·--l-------- ---:--:-:-------------
97.5% Chebyshev(Mean, Sd) UCL 5.247 

Assum;:o/~::~:xi~:::::::aU~L =;.
21 
I -===-----9-9°-¥o Chebys~~~~~ 6~·51 

- 95% Adjusted Gamma Ci'CL 4.219 ------·-· ·· -1---·-.. ---·--
----·-·-----------
---·==~-----Potential UCL to U~~----~-=·- = --·use95%Cheb~shev (Mean, Sd) UCL 4.781 

--------·-------.. - ·--------··------·-----------·-·-.. --·---··--------------
Result or 1/2 SOL (copper}"'--.... ---·-----------·--·- .. ·-------- ---------·-------·--------
- -.. --·---------------- ·------·---- ·---------·-----------·---·--
--·-····-·---------·----------=--···- --.. -·- .. ·-----------------·----.. --·-----·--

General Statistics 

------·--·---·----~- Number of Valid Samiiiesf-~==r_·--_--_ .. __ -·--------r·-·--Number of Unique Samples 78 
·-----·- ---·------··--

Raw Statistics--------··--·-----t=T - --------.. -Log-transformed Statistics 

--·---------------Minimum ·-----1.55 ------- Minimum of Log Datal 0.438"' 

--.. ~~~-._ .. -.. _-··-~:-_-_·-...... -_--____ - :-.---_-_-__ --... ~~=~~Mx~e~d~u_l.~a:ni=;_11;6 .. 49B-:t- --------···--==- Maxi~~:no~f~:: ~:~:--;:;;; 
·j-- ·-·-----·""SO-of log Data 0.844 

·--·--·-.. -· .... ·--------·----- so 35.35 ~-------- -·-----· ·-~1=~----

=~~~-.-~-~~~-.-~~~~~~ .. ----:::c-oe-=ffi=:lc-:--i~--~-t-o:~~~~~~~.r:j3~· :·=·----·-- -·---·-=:f= 
......... _______ Relevan_t .,...u:-:cc-:'L . ..,s:-ta·-t-:-is""'ti,_cs _________________________ _ 

Normal DistributiOriTe·st ------ · ·----Lognormal Distrib-ution Test 
- .. - ..... __ ,_ .. ___________ T iiiietors Test Statisticl 0.26 I ---·---- ·--- --·----Ui~efors Test Statistic 0.0827 

·--------------·-·-.. ···---.. -·---·~·---·------.J....----·---·-------·--~:-:-::--=-:-::---:-:-::-:--+---=-:~:=·1 
Lilliefors Critical Value1 0.0973! Lilliefors Critical Value j 0.0973 



,_~l~ ~-> I ~ ~ilii~ ;,,·~~::rJ:· -~ _ --~; I ·"-~~ -< · ~: I; s~~--:· .. J<L1'~ .,_ I;_ . ·':~! ~h<< , · .;;~[~:0i:. . I ::· ~::<·: .. l •. ,:.<-; 
Data not Normal at 5% Significance Level 1 Data appear Lognormal at 5% Significance Level 

----- ... - ............................. . ___ ~~----------.. --·--·-----------........... -----1 

----- ---:---.---:--:---:-=.·:-----------... - ... _____ ..j_ . ----·----------------------------1 
Assuming Normal Distribution 1 Assuming Lognormal Distribution =:==·--· ·----95% Student's-t ucL 34.43 · - ------ ___ ,. ____ 95%-H-ucJ 32.45-· 

==~~~:"~~;~~ ____ :~~;;:_;~~ :::-
' I 

.. -----------------·----Ga-mma Distribution Test----··-----·-----· ------·---· .. ·---bat86iStribution ____ .. _____ .. __ 

·--:---:-·-:-:·----·--·--· ----:-. -·--·---·---····-~--- _____ ,. __ _ 
k star (bias corrected) 1.342 Data appear Lognormal at 5% Significance Level 

··--...... -----·--·-----.. -·------·-·---rh-eta··star -·2o.a5- .... __ ----· .... --.. ·----·----.. --.. ----------------
------·---·------ ·-----·-·-·--nu-star~-2-2.-7-·r--·-----·--·--.. ----... - ....... --·----------

------------.. ·----·- .. - .. ---·-···- ··- --------- ------------· ---------·-·-- ..... _ .. ________ ,. ___ ... ::-c--:--::---
Approximate Chi Square Value (.05) 189.2 Nonparametric Statistics 

.. ----·· .. ---------Ad-ju-st-ed- Levelo-f S- i-gn- ifi-ca._n_c_et-----=-o--.:.oc--:-4=-71+ ---- ----····· 95% CLT- UCL - 34-:36 
:-=---:--:--c:--l-~-=--lr--------·--·-·-.. ·----·--:-----·--:::·-:-:-=-:-f--::-::-:-::--1 

Adjusted Chi Square Value 188.6 95% Jackknife UCL 34.43 
---------t---+---·--.. ·--·-·-·--=-=::-:---::-·--:--=- -:-----:-:-=-1~--~-=-=--

95% Standard Bootstrap UCL 34.22 
--·------.. -----·----A~-n-d-:-e-rs-on-Darling Test Statistic 3.103- ____ .. _________ '"95%Boet5tra))::tuCL ----37':53. 
- ·--.. --.. -------:--c----::: 

Anderson-Darling 5% Critical Value 0.773 95% Hall's Bootstrap UCL 39.93 

---.. --------:-:K,-ol,_m.ogorov-Smlrnov Test Statistic ·--0.147 ---- 95% Percentile Bootstrap UCL --"34.91- · 
-------- Kolmogoi-ov-Smirnov 5% CritiCal Valu9 --O~:y-~- ~--.. ----- 95o/o BCA Bootstrap UCL 36.81 __ , 

·-··--·--oaia' not GammiioiSTrftiiitEidatS% SignificanceTevei"''"'"'""''""'- ...... __ _______ ""9so/.;-chebysFiev(Meim, Sd) UCL - 44:'89--

=:===~----··- -----~~==r=-·-·=-----------·-- 9i:s~~iie~~shev(Mean, Sd) uc_:. 52.21 . 
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 66.58 

-·----9so/; Approximate GammaTJcLj- 32.94 ·-·---· ··- .. ----

~-------~~=~----------_-_-_--__ .. -P--o~,::,:~~-~-=~~~--~---=-· ~~ 32~~-~ 
Resuii-or.f/2 SOL (dibenz(a-:,hc-:-)-an_t,...hr_a_c_e--n-e-=-)--- ·-------- --- __________ .... __ .. ____ .. __ .. ____________ _ 

-------·-·-·-·-·---------- ____________________________ ............ ________ _ 

General Statistics 
-------·---------,Number of Valid -~amples J 83 _____________ N_um __ b_er_o_f_u_n~ueSamplesJ[ __ 78 ____ 

1 

===-~- -~ ~:::~il ~:~ ~- LOo-traO,ronn:=:~:::~:~:=-~ 
--·-------- --·------- MeanJ-· 6~155 

1 
--- --- .. --·-----·--- ·--r.Xean of log Data -3.578 

---- Coe~~~"~mv~il:1~:~---------:-=-:-=~ _ so oflog Dam=~= 
-----"-- -·--SkeWness 3.oos .. ----------·---~------

, _____ .. ____ .. _________ ....................... - ...... - ·-'---- -----...... --.. - ·---.. ------·------------~ .............. .. 

Relevant UCL Statistics-

Normal Distribution Test I Lognormal Distribution Test 

----.. ·---·-··-_________ .. ______ i._-_m __ ie_fo_r_s ..,..T_es_t_s_ta_t_is_ti_c 1!
1 
__ o_.3_1---i!~-- Lilliefors Test-Statistic ~ -··0.299 · 

-_ .. ·-__ -_-_·_· ---=--:------:-:- . Lilliefors Critical Value j 0.0973! ·-----------L-·ill--ie-fo--r-s-Ciitica-1 V-aTWi--=~:0-97-3 
Data not Normal at 5% Significance Level 1 Data not Lognormal at 5% Significance Level 

=~---=~~=-~---~~~~~A-:--~--·:-~--m7in---~:N:-o_rm_·~=a:I:D:is=tr:ib=u:t-i~o-=n=============:i ======--·---===:A=s_s-u~m-~-~~n=g:L_o--g~n·o_rm_a71 -=D:-i~-~-:-:i_b_u~ti--~~n=~~--~------_··-_ 
- ---.. ·--- -----·--:-:=-:--::-~--.-....,.-:-=-:-,-----::-c::-:---+-------- -------

95% Student's-t uclj 0.21 I 95% H-UCL j 
----~·M ____ OMOM ... --------------~-------:-·---···-----•M--~--M-- ,_, __ ,, ________ ~'''" 

95% UCLs (Adjusted for Skewness) j 95% Chebyshev (MVUE) UCLJ 

0.396 

0.443 



:_:_.; I ,;~ : Js~~~=~~: ~~~~~,~~2 :.;; . J. :t::!::;;;._~_:_·~--~-~--~-'-1-' -:~_·:·~-·~-:--~· 
! 

--------...,G=·a--mma 6f5tii"buiionre5t---------~--·--·--- --·-- Data Distribution 

--------·-· .. ··----·-- -·----- ·- .. k star (bias corrected) 0.38 Data do not tOiiow a Disc'Eiinable oiStribution .. (0.05) ·-----
....... ___ .. _ ... __ ·-------~-...,.....-+--:-,..,...,--l-------------------------------1 

Theta Star 0.408 
--------·--------------1·---·-l----·---·---.. ----·----------·--

nu star 63. 11 
·- ·---.. ---.. --A- pp_r_o.'""'xi_m_a-te_C __ h...,i-Square Value (.05) --45.83j Nonparametric Statistics 

.Adjusted level of Significarlcer -···a:o471 ·---------- .. -- ·------gs·o::-:x,·-:c::-:l-::T:-:U-:-C~l:-r---=o-=.2:-:-1-l 
--·---·--·-------- ------.. - ·----·::-::.-==--+-----------------·-:::-··--·-----·- ------

Adjusted Chi Square Value 45.57 95% Jackknife UCL 0.21 
_________________ ,_ ···- ---t-·---·----------=::--::·-···--··-·---·--:-:-::-:-l·-·-:---

95% Standard Bootstrap UCL 0.21 
-----·-·----Anderson-Darling Tesi'si·a-,t7'is-:-:tl-c·I---=6--=.5=-=6-=9-+-- ·-·---------·-----::-9~5°::-:Yo-=B=-o·-o-ts-tr-a--p--t .,..,.uCC ·--- o-:-229-

-----·--·------A- n_d.erson-Darling 5% Critical Value o.846 I___ ·---------·-·----=9-==5%Hairs8ootsirap ucl: --.. 0 .225 · 

---.. - ... - ·----·:-;Ko-:l_m_o_g_o_r_o-v--=s:-m-:i-rn-o"v"": Test Statistic 0.285 ---.. ---·--·---- -=9-=5°::-:-Yo--::P::-ercentile Bootstrap ucT. --6~214 
-----·--·--- :-::-:---:-~:--t---::c-:-::-=-l----------· --·-·-.. · :-.::-

Kolmogorov-Smirnov 5% Critical Value 0.105 95% BCA Bootstrap UCL 0.222 
-----.. - .. ----- - :·--:-:-;:-:-----·--

Data not Gamma Distributed at 5% Significance level 95% Chebyshev( Mean, Sd) UCL 0.3 

~-·--·_· ------ -=----=--- ·-:-:--.--- ]_--·-·-------~=~---~~:Chebyshev(Mea~~ sdrucL '0:363 
Assuming Gailiiii'aoTs"iribution 99% Chebyshev(Mean, Sd) UCL 0.486 

--·---·---- 95% Approximate Gamma UCLr 0.214 -- -----·- - - - --

--------·-----~95%-Adjusted Gamma UCL - 0.215 ·--·----------.. - ·- .. - -----!·-------
- ···--·--·--.. ·- -·--·-------·-·-----.. ---.. --+----+----·- .. -----·---.. -----.. ·--··- - ------- --·--·---

--......... - ·-··----P=o- tentiai"UcL t·-o-:-:U,..-se--.. ·---'----il---------u"''s-e97.5% Chebyshev (Mean, Sd) UCL r---·-o-.363 -
--"·"·-·- -----------·----------------'·-------·---·- ---'---.. ---
---·-·-·-------.. - ·- -·----- - -· .. ·-------·- .. ·---··-----.. ____ ... _ ... _, ___________________ _ 
Result or 112 SOL (diben'zofura,_n

7
) _____ ,_, _____________ . ____ , __ ,, ____ . __________________ , ____________ ,_ 

1-·-----·----------·------·---·--------------------·--·--------··"··-
--·----- ----------·- G-eii·-e-ra..,.l ~s-ta""'ti-st...,..ics--------------·------------··--.... -

----~--=====-·-------N_u_m~:_~ of Valid Sa~~~=~L-~3 j __ :~-==-· -------~~=u=m=b:_-~~~-~~~~:-Samplesl.__~-~8--
--·--.. ··--------·--=-R-aw ___ s_ta-tisiics __ _ 

Log-transformed Statistics 
----·· .. -·-·-·-------·---·--•"'""'•----::·-:-.-·:----,~--=-=-::-:::l-------------- -- -·--·---

Minimum 0.0062 Minimum of Log Data -.5.083 
---·------.. --·- ·-·-··-·- ·--------:M.-:a- ximum 0.821 --·------ Maximum of Log Data -0.197 
--·--·-·------·-·----·----···-~-+--=-=:-:::!---------·--·-------:-:-----:-:----.::---- --.-·---.:--

Mean 0.0378 Mean of log Data -4.288 
Median o.oo711-------·-·--·---· so of log Data 1.133 

______ .. ____ .. ___ , ___ .. -----·----=s-=D+---:o::-_-:-10:-:7:+---------···---·----·---·------ ·-- ·---!--·-·-.. ··-·-· 

-~~----------------=~:~._ .. ·_· .. ·---~~--~~-~~~:c~o_e-~ff~ic'"'.~e=n=t=o:::-:v,...ke_a_:=i~=:=:=::-·-.-_·::-:~::-:~:-:~:+-.~~-~~~---------~.--·~---~---_-_-_-.-..• - ·-··--··_ ... _. __ ·.·- ... _........ ____ II . __ ·.-_·- ·-
-·- ·-·---·---··--------·- ---·-·------··-------l---- .. - ·- .. ·---·--------- - -

- ·------·--··-··-------·--·--·-··------- - -::R::-e...,.le_v_a_n-:t u,..,.c=-L,... ... s=iatisti._cs----------·------·---··-·---

........ ____ , ___ , __ -:N-:-o-rm- al Distribution Test ---·-----.....,.·------------.,...Lo_g_n-or_m_a...,.I"'D..,..is-tr""ib-u-.ti,...o-n""'T:-e-st---------

·--·-···---·----------u iliefors Test Stat""is..,..tic-.---:o=--.3=-=84 .. ·---------------,L-il"""lie- f:-o-rs-T'""'e_s_t Sta-t-is..,..tic-.--0~3-7-6 -

-------·-.. -~=-=~-·· lllliefors Critic~! ValueL~:~?.3 -· ---···-- ------- lilliefor~_c~cal Value! 0~~.97~-
------- D~ta not~~~~al at 5% Signific~nce level--------'4=--~~-~ot lognormal at 5% S~gnificance Level 

I 

---·---------=A-s-su-m--:-in-g-:~7o-rm-a:-:l o=-1:-s.,..-:-:-trib-ution --.. ·----t-----·----·-p:s5uiliin9L09ri0rmai"oistribution - ---- - -

-·- 95% student's-t u6iJ -~---·--- · 95% H-ucq --o']'351 

·-------~95::-:%~u-=c-:-Ls-(.-:A-::dj,.....us-t-ed7~7o-r Skewness}" ~---·- · ·-----------95%Ctiebyshev (MVUE) ucC "o-:o431 
·- ·· ·~· 

95% Adjusted-CLT UCL! 0.0656~ 97.5% Chebyshev (MVUE) UCL 0.0506 

--·-·---·· · 95% Modified-t UCL! 0.05871 -- --99% Chebyshev (MVUE) UCL 0.0653 
-·-·-·---·----.. -···--·--·--·---·---·-t 

===-=~-- Ga~ma oiS~~~~=rn(:i::tcorrecte~- o~~4f~-~~~~~o~:-~ta~....,.d--o~-n-_o-t~f=-o-~l-lo-=:=-.. -:-ta=D=i~..,._c_is-et_r""r~b,....a~-~i=-i~--~-is-_t-r~·--~-t-i_o=n~(0--.~0-5...,)~=--~=== 



~-~-=~:: ~ >-\:i~~ I;_ <-_::,-·;: :J ;\·-: -- .-: .. J~~:~;~~;al _, -;:g~~i;~!;,j:::- ~,~~~:~· ·,·.s~±~il1~~~_.- -~~1 - . .-:->i:/t 

_ .. _ nuc~i-- 98.62 

.··'. 

---- ---- -----·---·-o-A·-p-pr_o_x,..im-a-te~C.,..h:-i S~q .. -u-are Value (.05) 76.76 1 ·--- ·-----:-:N-on_p_a_ra- metiiCSiatistics. 

- · --------· Adjusted Level of Significance -0.04711 95o/~·-=c,.,..L-=T..,..u'""c,.,..L ,..-0.0572 

~-== .. --~~:===~-:t-~--- .. _-=s~;:~=~ 
Anderson-Dariing 5% Critical Valuej 0.808 =!:=~ .. -==~~~~-= .. ·---· 95_~~~:.~~·~-~~puc~ =~-15-__ 
Kolmogorov-Smirnov Test Statistic 0.378 95% Percentile Bootstrap UCL 0.0589 

Kolmogorov-Smirnov 5% Critical Value 0.103 95%EiCA Bootstrap UCL 0.0688 

·-·-.. ----nata not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.08.91 
,_, __ ,,__ -- --·--· . -·-·:-

l 97.5% Chebyshev(Mean, Sd) UCL 0.111 

:::-----::-:---::--:--·---'·-- 99°1o Chebyshev(Mean, Sd) UCL ·0.155:-Assuming Gamma Distribution " 

=::===~:·-.-------·gso;~~~::d~::~: ~::~:: ~~~:: ::::~~~~-!! . ____ .. ___________ I -~~= 

~- -: ~- _;;,,.,~~•• ___ :·I:===-j= _____ u_:e975%~;~~~L~i 
1----------·""""-·····----------.. ·---------· .... ·--·---·----·- ·- ·--· .... _ . __ . __ .... _________ . __ , ____ ·- ·---·---

"ReSUitor1/isoCfc1Teidiiii')----·--·-·----------· .. ·---· .. --·--·---·---..... _________ .... _________ ... _ .. __ _ 
·---·-----------··-... _ ...... _._ ... _________ . ______ .. _ ... __ _ 

---·--·----------------·----=G-e-ne- ra-,-1 s=-tB'tiStlcs ... _ .. _ .. _ .. __ .. ________ , .. ___ .... _, ___ .. _ .. ___ _ 

----- ·----- ·--Number of Valid Sa~---83 __ _._ _________ , __ N_u_m,_b_er_of unique Samples I-s? 

Raw Statistics ---- - Log-transformecf Statistic·s------ .. ----
- --------·-----.. - ·-·---MTnirilUm7.ooooE-5 ·---·-·- M-in-im_u_m·--o-f L_o_g_D_a_t_a.----9~567 

Maximum 0.0205 Maximum of Log Data -3.887 

Mean 9~9705E-4 -8.475 

1.456 

Mean of log Data 
·------·--·-------------:-M~e-:cdi:--a-fnpbooo"E:5F------------S:::-D=-of log Data 

·-.~~~~---·_·-_-_-----------·-··-----·=====c~o~e--::~~-,--en-t -~~-:-1-~i~~t · _:-.. --.~~-.~-~~-.... -.. -.-.. ----.... -.... ---.~-.-._-_-_-------------==r==~: 
---.. ----·-· .... . -·-----·-----... ..-~~~==r=-_ 

Relevant UCI'S-tatfstfcs .. - .. -------------------·-------
--.. · .. ·--·-·-·----:-:N-o .. r_m ... a . ...,..I .,.D~is-tr._i ... b_u..,tio_n_T=-e-s-t-----·----...,-·-·------.. --. Lognormal DistributiOn Test 

_ .... __________ .. ____ .. ·-----·Tiiiie...,.fo-rs----T-es-t-=s-ta-t·i,-st..,.ic-,--~0.-:-3"'"8-t--- Lilliefo~s Test -St~~~ci~ .. "!-314 

-------·----·--·----.. Lilliefors Critical Value 0.0973 Lilliefors Critical Valu~ 0.0973 

.. -----·---D._.a_ta_ n-ot_,N_o_rm-·- a-:-1 at-5%--S.ignificance L-e·v-e-1-'----+-------Datanot-L-og- n-orm_ a_l a-t so/~ .. Sigriffic_a_n_c_e Level -- - -----

--------A--ss_u_m_i .. ,:,·-9-·~o~~~;;.:ion ! ·----·--.. -~:suming Lognor;~;;r~=-- .. -== 
95% Student1s-t UCLI 0.001st - ·95% H-UcCJ9.'2982E-4 

~=-~-~%0CLS(AC!jliSteeifOrSk'ewness) ---=-J 95% ctiebyshev (MVUE) ucLr-c rooTI 

95% Adjusted-CLT ucLj 0.00~7 . 97.5% Chebyshev (MV'i.JE) ucL! 0.0013 :== .. ~-----·---.. -- 95% ~~~~-t uCit~~?~oo15 _-- ----99%'"ctiebyshev (MVUE) ucLJ=~~ 
·--·---Gamma Distribution Test -----------I ··---- Data Distribution 

I 

k star (bias correctEi(j)f---o:411 ·'·--·----- Data .. donot follow a DfS~""51Stiii)utlon (0.05) 
--·-----------·-------·- Theta Star 0.0024 · --.. ~ .. --··---·-------- -·-------·--

nu star 
.. ___ , ____ ... _ Approximate Chi Square Value (.05) 

.. ----------·-·---Adjusted Level of Significance I 
------ Adjusted Chi Square Value I 

68.17 
50.17 .... -·--·---.. -.. --·--Nonpa.i-ametric Statistics 

~---.. ---·-·-------------:::= :--=-:-:::::-: 
0.0471i 95% CLT ucq-0.0015 

49.9 I -----·-------- 95% JackknifeTJc~--o:Oo15 



.. :";. .•. 
-. .. :~:. ~ '2:~~~~-~ ~ _,<-,.:·\ · •::J.:-:>; -. ;>._ ;_~clc-_•;;; .. ! > j_,;_-;: l£~>,:;;,. ~'-. · • 

95% Standard Bootstrap UCL j 0.0015 
----- --·-·----Anderson-Darling Test_S_t-at-is_ti_ct---1-2-.1-8--l------ --·---·----- 95% Bootstrap-t UCL 0.0022 
--------------···--::-----,,..--,-_-,.....,.....,.-----'l----,------4------··-------c:-,-:-:-:~~=-----·-~f--··--.. --

Anderson-Darling 5% Critical Value 0.838 95% Hall's Bootstrap UCL 0.0035 
-----·-------------Kofmogorov:Sriiirnov"'TeSt statistic 0.309 - -95% Percentile Bootstrap UCL --·o.ao16 
----···--KoliilOgorov-Smirnov 5o/o Critical Value -·-0:1651'-·----- --------·--95%"8cA- Bootstrap UCL o.oo18 

-· Data notGamma Distributed at 5% Sig-nificance Level r---------·----··----95%Chebyshev(Mean, Sd) UCL 0.0024 
--·--·- .... -r----------9.::7=-.=5°-::Yo-::C-::h-e--:-by--s-:h--ev--·~ (;:-M~e-an-,-::S:-:d::-:-) UCL 0.0030 
--·--·--·--------- ·--------------'------l--·-----·----=-::-:::--::::-:--:--:---::-:------:::-::·-:-:-::-:-t-··--

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0043 
--------------------------· . ---c-:-.-----::-:--!-----------------------+---------

95% Approximate Gamma UCL 0.0013 
--------- -----·95%Acijli5teidGamma UCL 0 00:--:-1-::-!3------- . ----··:=t:··-----·-· 

~ -.. ~ ... ==::;~;t~U;~;:--- ~ F _--~%-Cheby=~~ (Mean, S~~ ~----=a.~~~-
---------------·-----·--·---------------------------------------·------·--··------------------
Result or 1t2Si5I(di-n-butyl phthalat-e:-) --------------··--·--··-·------·--------·--------·-----1 

-------·-----·-··-·--··----·--·----·----·----------.. ----·--·----1 
------- --··----------·--·------··----.::----:·-.:-.-,-:---·--··------------------.. ----

General Statistics 

----~=·: _____________ Number ~~-~~iiCisamples 1 83 
---r---=~~~---: .. _ .. _____ Number of Unique Samp~5_5 __ 

·--··-------·----------Raw Statist':"ic-s·----------- - Log~transformed Statistics ·--·-

-~~----~~-------~--:--------~~=~~~--~~-----~-~----~c,-in..,...im_u_m...,j-___ - ~~~~-1---~=-~-=-~~~-~~--==~·inimum of Log -Data [ -4.378 __ _ 
Maximum 0.753 Maximum of Log Data -0.284 

·--··- ·---·----------------·-- Mean ·· 0.048 ------·--------· .. -·--Mean of log Data ·--3.781--

M _______ ..,______ Medi8n 0.0143 -·--so of IOQData - - o- .966 

--------·--------------------s'i5·1----:o-.1,..,o'""2-;--·-·-·---------·------·- ·-·----·-·-· ·-----1 

·----------Coefficfent -of_V_a ____ r-ia-tio- n-l----o-2 . ..,1""'2_,..1-+--------- --·----

===~=:===------:~:~~wness~-~~99SL_--_-________________________ .__ .. __ 

--·-·---·- --·----------------------···------------------------.. ·--·--------------·-Relevant UCL Statistics 
~---··---------NormSrbistribU.~on Test ----· "'i.og-normal Distribution Test -··-- ··-·-

....... ·----·----·Lilliefors Test Statistic 0.375 · _, __ , _____ Liiiiefors Test Statis~-----0.4'01"-

Lilliefors Criticai' Value 0.0973 - .. ___________ Tiiiietorsciitical Value ·--0.0973 

----~Data not ~~rmal a~=~· Signi~:~~~~j ~------~~ta not Logn~rmal at5% Si~-ni.fiCanceLeVel_---·-

--·-------··---1\sSU-ming Normal Distribution - F-----Assuniin-gLognormal Distribution -·------I 
--·--·----·· ·-----9-5%-Student's-t UCLj o·_m;i~-----·--------·-- 95% H-UCL 0.0459 

-----· 95% uc'LS(.A.djiJSiecif'()r Si<E!Wiiess) - --·---
1 
-----··---- -·----9-5% Chebyshev (MVUE) UCL o.o558 

~ = 95%9~,~~~:-r:r=ra~=-===-~;;;;~~~~ ~~= 
---------__,G_a_m_m·-a-=D~i-stribution T~ .. - Data Distiib'.:i'tion---

--·-·- ·--·----- --·--kStar"(b'ias corrected) 0.777 1 Data do not follow a Discernable Distribution (0.05) 
-·---------------·· Theta Star ·o-:66181 ·------ ---------

~=:~=-- - ----~-------~---···· ~~ __ 2~_9 --+=-----.. --·---------··---·-- ···- -------··---
-----·--· Approximate Chi Square V~.~:i_O~.? 103.7 I ___ Nonparametric ~tatistics __ 

Adjusted Level of Significance 0.0471] 95% CL T UCL 0.0664 

:~~~~~~---------~-----_· _·_---____ A_di_u_st_e_d_C_h_i S_q_u_a_r~-~~~f103.41-_____ =·--· -95% Jackknife UCL 0.0666 ·r--r 95% Standard Bootstrap UCLj"- 6:0664 

Anderson-Darling=T,..e-st-=s'_t_a_t.,...is...,ti-c r-1---,1-=5-::.9:-=2-j - 95% Boots!faP:t UCLr o.o83i 
--·-M-.. --·-·------ - -----·----• o r-----,--·-- -- -
--------- ~nde~son-Darling 5% <:itical Valuel -~-791_L -------- 95% Hall's ~~otstrap uc_:l..__:>~ 

-----------~~~n:_~~~v-Smi~.~-~v r.:_~; Statistic --~~~-~J.-------------------~~% Percentile Bootstrap U~LI ?.0691 
Kolmogorov-Smirnov 5% Critical Valuej 0.102 ! 95% BCA Bootstrap ucq-0.074 



- ·-·--·--·-·----------·-·-------·-·-·--·-·----·---·-·-·-··-·--- -·---·- ··----- ·-------

ReSUltor172-SDL (endosulfan sulfate) 
-----·-----·--··········------·-------··-·-·----... 

·----·····--------.. --------·····------
---.. ·---·-----------------G..,.....en_e_r_a,....l s' ta.-t.,..is . ...,ti-cs-------·-·--------........ ____ ... . 

·----------.. --. 
Number ofValid Sampiesr 83 ,_[ __ , ______ .. __________ Number of Unique Samplesr=s-3--

-----·------ Raw S~~~tics -~---- J -~~~=~·-_r_a·-n-s-f'"o_r_m_e_d""'S_ta_t-is""'ti-cs---.. ===:~==-----t 
Minimumi1.3250E-4 ~ Minimum of Log Data -8.929 

·---·---------.. =~--------·_:~~==--=-~~=-:Mai~:a: ~~:~3r---~=--==--M-axi:~~;;~~=i~~1 

I----·-----·-·- ··=~~~~0~~~~ -~-=----- ·-·--~S~oflogData _ -1~ 

--~::~:~.=------.---COefficl~~~~: I =.==~--- :=-_------- :~~~ 
-----·--·------------ ·-----·R'eie'Vant ucCstatistiCs-···-.. ------·-·-··----------·-----

Normal Distribution Test 
--.. --------- uinefors-Test Statistic 0.424 

Lognormal Distribution Test 
-·---·--------------U!iiefors Test Statistic ·-·--a.·34-· 

.... --.. ·--···--Lilliefors-Cri'-:ti-ca"""I-:-V.,-a-:-lu·-e·+---:0,.....0::-:9:-::7:-::3l-·-·-.. ·--.. ----·-.. --...... ____ -:-:Liclli~,...e·f-=-o-rs-C~rit7ic-a.,..,l V""'a-:1-ue+·--=o-::-:.0973 

Data not Nomial at 5% Significance Level Data notT.ognomal at 5% .. Significance Level 
·---·----·----·--------·-----·----! -------·------------·------

Assuming Norm-al DistributiOn·--· Assuming Lognorriial Distribution --·---

·---gs% StUdent•s::-t UCL 0.0035

1 

--·------· 95% H-UCLI 0.0013 

95% ucl'S(A'CijUStedtCi-r Skewness) · 95% Chebyshev (MVLi'E)"Liccr-o.oo16 

----- 95% ACijLiSi"e"d-clf UCL 0.00431-· 97.5% Chebyshev (MVUE) uccr-o.0019 

--·----------·---9_5_%_Modified-t UCL 0.00361 99% Chebyshev (MV-~E) UCLI 0.0025 

--.~=--------------·--::G,....a-m-ma Distribution Test ·-·--+--·-· . . Data D._is_tr,_ib-:u-:lio_n_=:---.~:-~:---=-=~--·-
k star (~ias cor~ected) ---~:~:. .. t-:=- Data. do not follow a Discernable Distribution (0.05) 

==~ .. --.---~~------·=~~~---_-_-_-_ ----------~-_-_..... The~:~=~ ........ 6~:~~~--.. ------.. -··---- --------··-·--
·--·------·-.. -·----.. -· .. --.. J .. .. -·-------·---........ -----

Approximate Chi Square Value (.05) 43.74 Non parametric Statistics 
·----·- Actjusteci"Cevel of'significance o.o4 71 _____ .......... ___ .______ 795=o~vo.,.-=c,.,..L=T""'uc::c-:-q--o :oo35 

-----·-A djusted Chi Square Value 43.48 1 ··-----·· 95% Jackknife UCL ........ o:oo35 
·-·-·------·--.. ·--.... ------···------.. -----·l---r-·---------··-.... -... _.9.5o/o standarciBOO'tStraPucr::· -·-o.oo35 

!------.. ---··-· Ander'S(jii':Darling Teststatistic 15.84 j ---------95% Bootstrap-t UCL o.ooso 

_____ .. ____ Anderson-Darling 5% critiCal Value 0.849 ... 95% Hall's Bootstra~iucl' --o- .069o 
_w,,. ___ ,.,.,,._.,_,__ ' ,.,.,,., ______ ,.,. 

Kolmogorov-Smirnov Test Statistic 0.343 l 95% Percentile Bootstrap UCL 0.0036 
~4--~=~·-------------------~-~~~--·--~~+-~~· ---------.. ---·--i<Oim090rov.:smiiliOV5% oiitic'afvalue 0.106 1 95o/o BCA Bootstrap uci.. o.0047 

----Data ... iiOtGamma Distributed at 5%-Sigiiificance Level ----1 · 95% Chebyshev(Mean, Sd) UCL 0.0060 

=-=:.__ . - I ··- f--~-----97.5%-aieti'Ystiev(Mean, Sd) UCL 0.0077 
Assuming Gamma Distribution I 99% Chebyshev(Mean, sCi) UCL 0.0112 

=~-·-.. _--.... ~~~~--.~~~.~~~~~--95% Approximate Gamma ~--~~~~-~L__ ___ ,__ ----·-.. .._ 
95% Adjusted Gamma UCLj 0.0027j 



, T . 
.. .,. ,; ,,; ~·',;...;._.... ..:....:.· · . .L.--1 .....:.-:.:..· : J......J ·, ·:..,_'_Jl.o--~· :__.:· IL-.....::'·~~ ·:. -+-I _.. --+1

1
_--'-'..:~ ~~--"-:.= ...... I ........... · ._:..__._I______ d 

Potential UCL to Use . Use 97.5% Chebyshev (Mean, Sd) UCL 0.0077 

Result or 1/2 SOL (endrin aldehyde) 

General Statistics 

Number of Valid Samples 83 Number of Unique Samples 69 

Raw Statistics Log-transformed Statistics 

Minimum 1.6800E-4 Minimum of Log Data -8.692 
1------------------------------~-~~~--~ Maximum 0.0738 Maximum of Log Data -2.606 

I-~-==--~~~~=== ... -.... ~ .. ------------ Mean 6:0023~---- __ _ Mean of log Data -7.729--
Medlan 1.9500E-4 SD of log Data 1.421 

-----------~~~:~~~-----==~~-,~; ~~:-r ----··------................ ______ ---- --· -
I----------------··---S_k_e_w_n_e_ss....~....-_-_-_6_.88 ---·-- . ·------- r---

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Lilliefors Test Statistic 0.403 Lilliefors Test Statistic 0.36 

Lilliefors Critical Value 0.0973 Lilliefors Critical Value 0.0973 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

95% Studenfs-t UCL 0.0039 95% H-UCL 0.0018 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.0022 

95% Adjusted-CL T UCL 0.0047 97.5% Chebyshev (MVUE) UCL 0.0027 

95% Modified-t UCL 0.0041 99% Chebyshev (MVUE) UCL 0.0036 
·-- -· 

---
Gamma Distribution Test 

·-· .. --·-oa-t8-ois.iri'buti0ri·---- ----
--·--------·-----------k star (tiias.corrected) 0.387 
----· .. ------------------·--··--·· -=-::-::-::-:-l---·--·-·--·--------------·-·--------.. -

Theta Star 0.0061 
- -----··--·-----------------n·u- s...,ta- r-l---.:-6422 ·------·-·· .. -----·----------·---

Approximate Chi Square Value (.05)1 46.78 r Non parametric Statistics 

95% CLTUCLI Adjusted Level of Significance ! 0.04711 

Adjusted Chi Square Value! 46.52 95% Jackknife UCLI 

0.0039 

0.0039 

95% Standard Bootstrap UCL 0.0039 

Anderson-Darling Test Statistic 14.52 95% Bootstrap-! UCL 0.0074 

Anderson-Darling 5% Critical Value 0.844 95% Hall's Bootstrap UCL 0.0097 

Kolmogorov-Smirnov Test Statistic! 0.363 95% Percentile Bootstrap UCL 0.0041 

Kolmogorov-Smimov 5% Critical Value 0.105 95% BCA Bootstrap UCL 0.0050 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0066 

97.5% Chebyshev(Mean, Sd) UCL 0.0084 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0121 

95% Approximate Gamma UCL j 0.00~ --._· ·--------------=4=-====·---- 95%.~dju~ed Gamma=~lf---o~0032 ----_ • -------------·---.;l ___ -t 

------.... --·----Poten-tia-1-UC_Lt_o U_s_e ____ ........~. __ ._ -------------Use 97.5% Chebyshev (Mean, Sd) UCLI 0.0084 
- ·---... -·-----------------------'------------·--------------'----1 
'"-·------------------------------------------------·-----
Result or 1/2 SOL (endrin ketone) 



.. .. .. · I - ~ - I . ·.. ~ }' .. 
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- ·--·-·----·-··---·-·-·--·------·--·-·-····- ··----·---------·-------------------------
General Statistics 

=~--· __ · _--_-_ -_-__ -_--~~===~-----N=u=m=b=e=r=o!-.. -~-a-i··i-d -s·a--m-p--le_s,.,-8-3--~--·----------N-u_m_b_e_r o_f_U_n-iq-u~~~L 67 

---------·----:R=-a-w Statistics 

----·- ·--··--·-----------Relevant uci:"staiistics-·---····-·······-··-···-·--·---·--··---·--··---··-··---·-----
-·---- Normal Distribution Test______ __ ·----------·To9iiormal Distribution-fe~--------

----------···--------Liiliefors TestStatiStiCf-----o.359 -----···-·- Lilliefors Test Statistic 0.362 

·---·--------"Lilllefors critrcai"Value 0.0973 Lilliefors- Critical Value ~6973 
Data not Lognormal at 5% Signi_fi_c_a_n_c·e--L-e-ve_I.L_ _____ _ 

- ·----·------·-·----------·- ··--·----·---1------------------
Assuming Normal Distribution Assuming Lognormal Distribution 

-------r-----1---·--------------- --------~----95% Student's-t UCL 0.0023 

·---·--·-·--- 95% UCLs (Adjusted for skewness) 

95% Adjusted-CL T UCL 0.0024 
---·----·- ------·- ·----::~c-:-::·---:-:c=---:,.......,..=""+---::-::-::~-------

95% Modifled-t UCL 0.0023 

95% H-UCL 

95% Chebyshev (MVUE) UCL 

97.5% Chebyshev (MVUE) UCL 

99% Cheb-yshev (MVUE) UCL 
-·--·------ ···--------------------L-------1--------------

-·--···-·----·----=G~a-m-ma Distribution Test Data Distribution 
:-----~-----··~-------....,..---:-.,-:---,---...,..,.-,...,.-..,.,--..,----,-::--=-

k star (bias corrected) 0.528 Data do not follow a Discernable Distribution (0.05) 
!-·---------·---- Theta Star 0.003f------·--·- ·· 

0.0017 

o~oo22 

0.0026 

0.0034 

---·-----------------l------1------·------------------
nu star 87.68 

Approximate Chi Square Value (.05) --67.09 --·~ilj)arametficstatlstics 
I-·----------:-A'""'dJ~·u-,st-ed""7'7""Level of Significance --0 .0471·----- __ 9_5_%_C_L T_U_C_L·~--0.0023 

Adjusted Chi Square Value --6- 6-.7-7·---· ····----------------·----95% Jackknife UCL 0.0023 

·l·-----·-·----· · 95% Standard Bootstrap UCL 

Anderson-Darling Test Sta-t'i-s-:-tic-1---:-13:-.7::c2::--r--···---·---·--·-·-··----·- ····---- 95% Bootstrap-t UCL o:oo25 

------- Anderson-Darling5%Critfc81\Tc;iUe ---o.BTs--~~--~---··-·--~-·~---·---- 95o/o Hall's Bootstrap UCL 0.0024 

0.0023 

--·---·--~---~~·-·-~~~-~KO~imogoroV-=-Smirnov Test Statistic 0.373 --------~·---·---·~-·----···--sso/;Percentile Bootstrap UCL 0~0023 

-·-·-·-----·----i<olrrio"fi"oroV-smirrioVS'%Critical v alue -·---o:'fo3· - ·-------·--··- ·ss%.BcA Bootstrap ucL o.oo25 
.... - -oatan otGa-mma Distiitiuted at 5% Signifi'ca""iieeleve;---·-- ... - ---·------·-·-"9'5o;;chebyshev(Mean, Sd) UCL 0.0033 

==-· .. -----p;s;umhi9~;~-ilima Distribuiion-~~=-=I _____ ~--~=~-----~~=~ 97~~~~~:~-~::~~::~:""!:~-~~ -~~~~~ 
·----·- I ' -----~; Approximate Gamma UCL 0.00211 ·--··-------------·-·----------------~--·-··-

r----- 95% Adi""ed Gemme UCL 0.00,= ---··--··-·-····----------···---- ~ ----· 

·-----------,P=-o- tential UCL to Use · - -- f---=-
1 

~==·:~:: (Mean~~~rucd= o.oo;: 
------·---··-··-·---·· ---.. ----·-----------1----
-··- ·----·-·--·--·-------- -----·---- ·---------·---------- ··--·-·-··--·--··-------·-! 

_ .... , ________________ _ ·------ ·----------- ·---------------.. -·----~ 
--------- --···- --------···-------------..,.----·------- ·---·------------·----1 

General Statistics 

=-~·-·_-_··-_-_-_-_·---~-·· -----~-----··_-·· __ N_u_m_b_e __ r-otvaiid's amples 1 83_] _______ _ 

-·-----------·-Raw Statistics ________ ----...,-----____ L_o_g·--t-ra_n_s_f_o_rm- ed_ S_ta-ti .. s_t-ics---·----·--·-··-



I ·-~ '". I ' I -I 
Minimumt 0.0053' 

Maximum 14.2 

. -: 1, . 
- -1 I 

Minimum of Log Data ! -5.231 
I 

Maximum of Log Data 2.653 

Meanl 0.799 Mean of log Data j -2.284 
1----------------------------------~~~~-~~~----------------------------~~~~~+-~~~ Medianj 0.0748 SO of log Data 2.188 

---------· SD -·· 1.943 
·------.. ·-·-····- ---·-------.,..---,..,....,.-----:--:·---:--:---c-- ·"' ·- - - -----·-.. ------·---·----·---·-·-·-·---.... ------+-----

Coefficient of Variation 2.431 
-·--·----.. ----------------· Skewness 4.772' 1----------.. ---·----- -- -
----------------------------------------L------J-------------------------------------~--------

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Lilliefors Test Statistic 0.341 Lllliefors Test Statistic 0.089 

Lilliefors Critical Value 0.0973 Lilliefors Critical Value 0.0973 

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Slgnificanc~ Level 
---·------------·----------·---------- ---
---------.. -·---A-ss_u_m_i_n_g_ N_o_rm __ a.'"'l o""'i,_s-tri::-b-utioii___ '"AsSUrTiing .. Logn-or--m-a--1-D---is- t-rib_u_t-io_n ________ _ 

---------------- 95% Student's-t UCL 1.154 - - 95% ..,.,H...,.-U-:-:C~L-..--2-.6--:5c-:-6-1 

1---------~~~=~~~~-~~~--~-L----4--·---------------~~~~~--~~~~+--~~1 
95% UCLs (Adjusted for Skewness} 95% Chebyshev (MVUE) UCL 2. 735 

95% Adjusted-CLT UCL 1.269 97.5% Chebyshev (MVUE) UCL 3.477 

95% Modified-t UCL 1.173 99% Chebyshev (MVUE) UCL 4.936 

Gamma Distribution Test Data Distribution 
1-------------------:------:-~---~--~~~----~~----~----~-=~~~---~--------k star (bias corrected) 0.326 Data appear Lognormal at 5% Significance Level 
--------------- ---·--- Theta Star 2.453 
--------------· ------;;u5ta"r ~-:-oa-·- ______ .. __________________________ .. ---------·----------

Approximate Chi Square Value (.05) 38.19 ---------------N'""o_n_p_a-ra_m_e_t""'ri_c....,..Statistics 

Adjusted Level of Significance 0.0471 95% CL T UCL 1.15 

Adjusted Chi Square Value 37.95 95% Jackknife UCL 1.154 

95% Standard Bootstrap UCL 1.149 

Anderson-Darling Test Statistic 3.83 95% Bootstrap-! UCL 1.4 

Anderson-Darling 5% Critical Value 0.859 95% Hall's Bootstrap UCL 2.632 
I-------------,....,Ko...,.lm. .o_g_o-ro-v--S-m_i_rn __ o_v_T_es-t -S-ta_t_i_s_t-ic-+--0-.183 95% Percentile Bootstrap UCL 1.187 

- -- -----.. -------Kol_m_o-goroV:smTrnov 5% Critfcalvaiue ---- -0.--1-06--1-------------- ------ 95o/.;-8cA Bootstrap UCL ··--T.3or 
- ·-- ··-----·---=---=--·--:-:-c---,---:----,:=-=-:--...,.:::-----'------------

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL "1":729 

I 97.5% Chebyshev(Mean, Sd) UCL 2.131 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.921 

95% Approximate Gamma UCL 1.132 

95% Adjusted Gamma UCL 1.139 

Potential UCL to Use Use 95% H-UCL 2.656 --·------------·"---------------- .1------·------------------......... __ ___._ ___ ._ 
--.. ·----·--···----.. ··----------------·---------.. ---.. -·--·--·---------------··---------1 
~~--~~~~~~--~-------------·-------------------------------------------1 Result or 1/2 SOL {fluorene) 

General Statistics 

Number of Valid Samples 83 Number of Unique Samples 76 

Raw Statistics I Log-transformed Statistics 

-==--------~=~---------=====~-----------------:-~:-:~:a -: ·:-,~..,..~..,..43~i=======---------------------~~~-=-=--=-~-:~:::~-: :: ~:: ~:~-~:~~~4 .. 
.. · ------------Mean I - -0-.0-5.-15:+1------------------M- ea-n- o""'f-lo_g_D_a_ta+--_-4-.2·9--1--

Median 1 0.00501 SO of log Data 1.395 

sol 0.152 1 



~ 1 .. - ~_- · ':r.: j.· : - J1 ,• . 

......... __ .. ___________ ____ .. ___ ___ Relevant UCL Statist1·:-.cs-------------_______ .. ____ ............ ______ ------,--------- ·--;---
Normal Distribution Test Lognormal Distribution Test 

_ .......... --.. ·---·-.. ··-----·---,-L~.ill~:-:-ie--:fo_r ... s--,T:-e-st"""S::-t·a-t-:-is...,ti,...c..--j--=o-::.3:-::7:-::8··+-- ----····· .. ·----- ---- .. -------umetors Test Statistic .. _____ 0.312 

·---Lilliefo.rs .. ci--:-it._i_c_a~l v-:·a-c-l-ue·-JI,__-::-o.-=o-:c97=7'3:l·-----.. --.... ___ _ Lilliefors Critical Value - ---0.0973 

.. Data not Normal at 5% Significance Level ---- -·-- ---:D:-a- ta not Lognormal at-5% Significance Level ___ .. __________ , __ .. , _____ _ 

--··-· :n= _____ .. 
k star (bias corrected) __ ·---- Data do n 

Theta Star 0 
·-·- -· ~=- ----nu star 78.47 

ot follow a Discernable Distribution (0.05) 
·---·----- ------.. - ·-----

A pproximate Chi Square Value (.05) 59.06 ----·---.. -
Non parametric Statistics 

--------·--·-· 1-- ----·---Adjusted Level of Significance 0.0471 95% CLTUCL 0.0789 

AdlUsted Chi Square valUe .. 58.76 .. .. _ 95% Jacki<riifeucL o.oi92 _ .. ·- ---·-·--· 
sso/~Siai1'd8rC!sooi5trapucT o.o786 

Anderson-Darling Test Statistic 9.551 
·-·----

- -- 9S% Bootstrap-t UCL 0.138 
---- ----- ---

1--- ·- -Anderson-Darling 5% Critical Value 0.823 95% Hall's Bootstrap UCL·I--0-.2-0-8-1 
...... __ -·---

0.297 
--· Kolmogorov-Smirnov Test Statistic 

mogorov-Smirnov 5% Critical Value 0~1-04 
.......... :--
a Distributed at 5% Significance Level 

Kol 

Data not Gamm 

9so/~entile-BOo$trapucL 

95%s'CA8ootstrap UCL 

·---- 95% Chebyshev(Mean, Sd} UCL 
-·--·- ---·····----· 

l ___ ,_ -.. --·-·- -·-· 

Ass uming Gamma Distribution 

95% Ai>ProxfmateGammaucq·-- ·--· 
0.0684 

--~-·g-~~AdJusteCi Gamffia·u~g- 0.0688 
·- --·-·----- ·- · 

........ _ .. __ ...... _ .. ___ _ _ .. __________ _ 
_ .. _. _______ _ 

.............. _I .... 
Potential UCL to Use Use 97.5% Chebyshev (M.ean, Sd} UCL 

1----.. - ---.. ---· ....... .. 

- - - .. --- - ·---·----------------·- - .. -------.. ·---

Result or 1/2 SDL (gamma-chlordane) 
·-----.. ----.. 

--- - -- .. ---·FiawsiaiiSucs - - ----·-- --~------ - Log-tffiii.sToiTiiEidstitiStics ____ .. _____ _ 

--- ----- .. -·------Mi'iiim.um~1.1000E-4 [ Minimum of Log Data 1 .. -9.115 -
.... ________________ Maximum -o.615sj____ - --- -·MaXimum of Log Data ·- 4l6"" 
--- ------ .. - - - Mean 8.2679E-4 l ___ ... ___ .. __ _ ____ .. ________ Mean of log Data 

----.. ---·----~·,=~ ~-'~,:~- --: -- ~-·-sootlo~~:ta =::~5 
Coefficient of Variation 2.992 L 

====---------~==- .. ·-- -~kewne:~~- 4.83~.J "- · ·-_·-----~----------
·-------,- -
----·---_j__··--·· .. ---

-·------- .. ··---- ----------·-.. --·-·-·- ·-·----.. - ·--
Relevant UCL Statistics 

Normal Distribution Test r-- Lognormal Distribution Test 



, .... .. :.,: 
~;: . ~--~ -.trJ -.. ,<.'- .- .'~:l~j~· t·.· : .-· h~;~i;?}:~t:' 1 ': - ·~.- .:,.:: . ::' : :~~~1f.:;. 

0.411 Lilliefors Test Statisti~J. 0.4 

-·--·-·-·---=·--~~-----·------~ .. ,....-_·-·-=·-""L,...il::-lie,....f_o:-.::rs_c_r_it_ic...,a_l v_a_lu,_e...J-__ o._o_97_3+---·-.,..-----,·-----== ~~~~~~-rs Critical v~Cu~=~:o973 
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribuiia·n - ... -----· Assuming Lognormal Distribution 
9ifo/c._o -H--U-C-L..-6-.1-1-26:-E··.-4 ==-.. --_·_-__ -__ -_·_-_-_-,.,-::-=-.,...-•• ~···==- 95% studen~~~i-ucC[--o.6of2 -

95% UCLs (Adjusted for Skewness) 95% Chebyshev(MVUE) UCL 7.5378E-4 
-·---·-----.. -···- ·-··-9-=-5°,..,.Yo_A_d-ju-st_e_d_...,c,..,.L-=-T-U_C_L.,---0-.0- 0-1-41---·-------9-7.S% Chebyshev (MVUE) UCL 8:9135E-4 

--·-··-·--··-----·--·---95~%:-M:-:-od-:-:ifi=-,e-d:-:-t-;-u-:-:c::-:-L-t----:o::-.o::-:o:-:1~3r----------~9'9=-=o/c:-:-o Etiebysiiev (Mvue) uc"C ·---··o.ao1i 
-----------··------------- ---·-----··------·-··---·-
----.. ·----·------- G=-am- m--a-:D::-:i,...st:-:ri:;--b-ut7io-n-=T=-e_s_t_---------l-------- ·--:D::-a-ta--=::D.,...is-i'-riti-ution·---------------

------·--------·--k star (bii:is"c~"Ci'}}--o:46S -----oaia.do not.follow a Discemable Distributiori-(o:oS) __ _ 

------·--------·----···Theta Starj 0~6'611- -- ------·--

--- ·---·--------------- -··- ·-.. -· ··--.. ---·-- ·- ·--.. ·---·--·---·--
---·----:----:--:--::::-:-c-~··----~~star 77.18 

Approximate Chi Square Value (.05) 57.94 
..... ---------------------------··-······· .. -------

Nonparametric Statistics 
------·------ ·::-::-'7=---:1-.. ---

Adjusted Level of Significance 0.0471 ·...-----~·--gSo/;-CLT UCL 0.0012 

--.. ------··-----·Adjusted Chi Square Value 57.65 ·-·---·- ------ ---·· ·s·s%J"acki<iiife ucL - o.oo12 
----·------·-·--·--·-------·---+---+---·- _____ , _ ___ ........... __ ... _. __ ---:-:-=-l---··----

95% Standard Bootstrap UCL 0.0012 

--·-----:---:-A_n_~~~~~rling_~~~~:~siic[__2 9.32 ·----~==~~---------·-95%-Bootstrap-t .uc~ ~ :---- o:0~17 
Anderson-Darling 5% Critical Valli9l 0.825 95% Hall's Bootstrap UCL 0.0019 

----~lmogorov-Smirnov-Test StatisiiCJ- -0.428- - ---·---- 95% Percentile Bootstrap UCL ···-o.aoTI 
_______ .. _, __ KOiiii09cii:Ov:srTifmovs% criticaTvar~~r-o:To4· ·- --- ----··· 95% scA sootstrapDcL o.oo15 

--- Data not Gamma Distributed at s%siQriTiicance"LeveT ____ _ ! __ , __ .. _________ .. __ 95%-chebyshev(Mean: 5dTU'CI --0.0020 

. . .T _____ ...... · 97.5%-Chebyshev(Mean, Sd) T.i'CL - o"]Q25 
-----·---Assuming GammaD'istributlon r . ---·-99°/o Chebyshev( Mean, Sd) UCL 0.0035 

__ ..... ____ 95% Approximate Gamma UCL 0.001 iJ 
- -----.. _ .. ______ .. ______ ,,._,_____ ---·-·-·------.. ·-··-----f------ 1 

95% Adjusted Gamma UCL 0.0011 
_ .......... _ .......... _ .. _ ----------·--.--·------.. ·-l·----l·----.... -------.. ··----·-----------i-----t 
__ ........ _______ ,...,P_o .. -te-nifa_I_U_C_L--to_,U_s_e __________ ...J-___ -+---------U- s_e_9_7-.5-

0
_Yo_C_h_e_by·-s-:-h-ev·--:-(:M-:-e-a_n_, -=-s~d)""U-:-C:::-L+·--~0 .. 0025 

-·---·-- ·---------·--·-·-·-----··-·------'---·------------------L........----
---·- ------------------·-·----·-·--·-·-·--·----··------·----·------------··----

Result or 1i2s:-::D-L...,(-in-d-en_o_(_1 .-2-,3--c-d-)p-y-re_n_e_) --·--·--·---·----·---------- --
_______ ........... _. ___ .. , __ _ 

1----------- ·-----------·-·------··---- ·-··------·-·--·-------·------ .. --.. --

General Statistics 
_____ .. _ .. _,. .............. _________ _ 

==-~---·----·----NliiliiiEir of Valid Samples I 83 r ___ , _, __________________ , __ .... __ , ____ , ____ _... ___ _ 
- ·-·---·- ·-----··- RawStatistics ····------ -----r---------:L:-o--g--t-ra_n_s..,.fo-r-med Statistics 

--------·-· · -~nim~3 __ o.00711 __ ---·--------~M-in...,.im_u_m_o...,f..,..L_og __ D_a_ta-l __ -4_ • .,..9:-48_ 1 
Maximumf 6.49 Maximum of Log Data 1.87 

··------------------Mean'- --··0.47 -·+--· Mean of log Data · -2.172-

---·-----··---·---- Media'n r--·O':"-i1 f---- ·---- s-=-o--o.,f .,...lo-
9
--::oaia -- -f821 

SD 0.94 - ·-------·--··-···---.. --------·---- ·- .. --- ·- · ··----
- ---·--··-----·-·---C-o_e..,.ffi-c-ie_n_t o_f_V_a-ri,...a..,.tio-n+---=-2-· _ .. ___ .. _ .. ______ .......... __ .. _ _____ ..... __________ ·l-----1 

--- ---·---·-----------·-·----1----lr------
Skewness 3.998 ----.. --.. ·-·------·- ------·-·--·--·-:=J, ___ _,__ _________ _ 

---------··-·--·--·-----+---

···---·---·----·-··-·------···· Relevant ucL Statistics 

---·- NOnil81i5iStrii>iitiOnTest·- ·----- l Lognormal Distribution Test 

----------·- Lilliefors Test Statistlc j --·ajf91___ -·---L""'"il'"'lie_f,_o-rs-=T.,..e_s_t S-o-t-a-tis- t-ic . .,.l-...,o=-.-15,...6'-

-----·------------CijlieforscritiCaTvaiUef--o:~~r---- ·---·--····· Lilliefors critical valuej o.o973 

=--~~01No.mal8t5%s;golfioaoce Le•el -j_~:S% siQolfi:~~~--== 

Assuming Normal Distribution 1 Assuming Lognormal Distribution 



> ,f:~,_:_ ~* ' {:~~~=:~'.,llli~{;: ~ y~=;~; __ ;:~n~ }~~ ,· -~:i,~~-~. <._ . - _.;:.~; .>~J~; ' ;t;~:;;;,~:;:·w :~~ .. ~'J .> .:::, .. 1 ,~~~-::,51,~:;:::f ~~ 
95% Student's-t UCL 0.642 j 95% H-UCL 1.122 

------ 95%:·-:: --::u-:-:c::-:L-s-=(...,.A'""'dj,-us- t-edtoiSkewness) T------·----95% Chebyshev (MVUE) UCL! --'f305 

_________ :--·---~~Ad)USte~-c~~ucLI o.68~L--~~~--- 97.~~: .. ~~=~!.~ev (M~UE) uc~J----~·624 
-·····---·- ___ .. __ _:5% Mo~i~ed-t ·~-~1_ __ ~:~~9 i 99%-~~ebyshev (MVUE) UC] 2.251 

i 
-----.... ·-----· Gamma Distribution Test -·----·--j----·- ---· Data Distribution 

0.64 

=:·=-·-···----------· k star (bias c~rrected~ .. --0~446 1··--=~ata do not~fo--:l::-l~-w-a-=D7is ... _ c-e-rn-a7b:--le-:D:::-:i:-st:-n::-.b-u7tio_n_(;-0~:-:.0::-::5::-) ---
Theta staif 1.053 · 

.,_.,_ .. ____ ,_,.. --··-·-·--·--·---·- -·--··- .. ,__ __, .. ____ _ 
. nu star 74.09 

_ Ap,;;Oi<~~ Chi §~ Vai"e (.05) = 55.27 1. = ~:~----·· Nonparametric Statistics 

Adjusted Level of Significance 0.0471 95% CLT UCL 
-·- -----------A'd}li'Ste"dchi Squarevaili'e - 54.98 ------- -95% Jackknife ucL 

--------- . -:-·:-::-:·+--------l 
95% Standard Bootstrap UCL 0.638 ___ .. ___ ·-------:---:-------·-- - ---··-.. ----·- ,__ ___ _ 

Anderson-Darling Test Statistic 3.485 95% Bootstrap-t UCL 0.722 

-- Aride'rson-Darlirigs% CriticaiValue 0.829 .. ·-------··----.. -- 95% Hall's Bootstrap UCL 0.812 

Kolmogorov:Sillii110VTest StatiStic 0.196 ···------95% Percentile Bootstrap UCL 0.656 

Kolmogorov-Smirnov 5% Critical value 0.104 ··--·------·- 95% BCA Bootstrap-UCL "().69 

---Data not.Gamma Distributed at 5% Significance Level 95%. ChebYStieV{Mean-:-Sd) UCL 0.92 

------·--------· -----l------·--r ·-· 97.5%-Chebyshev(Mean, Sd) ucL 1.115 

---···--· Assuming Gamma Distributio-n - - --- --q-··- ·-----~clietiyshev(Mean, Sd) UCL --·1.497 
- ···-·--- 95% App,oxlmate Gamma ucTO.s:l -- ----·-·-·----
---··---- gs%Ad}UstecrGarnrnaucc ---- -·o~634 

=~- -·::·=~~- ~otential ~use --=-~-:~~:~~--j~~------~; 97:5% Chebyshev (M:: Sd) UCL = 
_____________ .. ____________________________ --------·--···-·----- _________ .. _____ _ 
Result or 112 SOL (iron)·--------·-·-·-......... __________________ .. ____________________________ _ 

·-------------·---.. ------·--··-----·--·----------1 
-----.. ---··------·----·--··-------:::---.,-:-.-:---··-·------·-------·--------

General Statistics 
·--···----· _T __ _ 

Number of Unique Samp~~J.....!.: __ 

Raw Statistics ··---- --··-- J ------·-·----cog-"ti'ansiomiecfstatistics 

·--------.. -----·--·- MinimUm! 3450 I - --·· Minlm"m of Log D1 8.146 
Maximum 77100 · - -- -----.... ------·- .. - M.iiiXimum of Log. Data 1 f~ 

·------· -------·-Mean 16285 -- __________ .... _________________ Mean of log Data 9.548 

=~~==~:-.=~--- Med~~ -:.: -- ----·-·--------~~=-~=~~~=-~~~4= 0.52 

--------·-----~oefficient of_Variation+---o-:687 ~- -·-----=·-· --·-·------~ --···-
Skewnessj 3.11 ! 

----------·---·-------.. ·--··· .. _ .... ·-···· .. ··--·-'"1·-·-··-----·----- ------·---·--..L-·--

- NormarDiSiribUiion.Test ____ ....... ______ ~ - Lognormal Distribution TeSt __ _ 

----- Ulllefo" Test-Stat~;;; l ---·--· Ulliefors Test_S_t_a-tis-t-ic~-o .. -.6958 
-----uiiieiors critiCal value --·-a~6973 -- ------------· umefcirs_c_ritiCa!Vaiiie --o-:om 

=·~:=·--------~-~0-a~~~~~~~~ficance Lever ·-- ~:.. Data appearLOgnormal at 5% ~~~~~~~ce Level 

_ .. _·-····---.... Assuming Normal DistribUtion ·- r----· Assuming Lognormal Distribution 

==-~=-~-~~~~====---95%sillifent'S:i-ucLj 18329 -t~=~===~~---- ----=~~ H-uc~~~~4s _ _ 

------.. ----=~% UCLs (Adju_ste~ for ~~ewne~~ . j_ _____ .. ___ :5% Chebyshev (~~UE) UCLj 20232_ __ 
95% Adjusted-CLT UCL 18754 97.5% Chebyshev (MVUE) UCLI 22055 

-·---------.. -·----::-=c:-:-~--.~ ·--:--:-::-7+-:~,..,...---+---------.. -·-· ---1------
95% Modified-t UCL 18399 99% Chebyshev (MVUE) UCLl 25638 

-·--·--.. ------------------·--.. ·---·-.J_-----i·-·------------------·-- ---L·---1 
I 



: J J :_' .. .I I ' 
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Gamma Distribution Test Data Distribution 

k star (bias corrected) 3.376 Data appear Lognormal at 5% Significance Level 

Theta Star 4824 

nu star 560.3 
-

Non parametric -Statistics Approximate Chi Square Value (.05) 506.4 
-·----.. ------· 

Adjusted Level of Significance 0.0471 
!--·----.. -------...... __ ..... _ ... 

95%CLT UCL 18306 
- ·-·-- ------------- -- '---------______ ,,_ ..... 

95% JackknifeucL Adjusted Chi Square Value 505.5 18329 
-· ·-·---. ·--

95% Standard Bootstrap UCL 18299 

Anderson-Darling Test Statistic 2.12 95% Bootstrap-! UCL 18935 

Anderson-Darling 5% Critical Value 0.758 95% Hall's Bootstrap UCL 19503 

Kolmogorov-Smimov Test Statistic 0.137 95% Percentile Bootstrap UCL 18453 

Kolmogorov-Smimov 5% Critical Value 0.0987 95% BCA Bootstrap UCL 18869 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 21640 

- ·-· -·-·-·----·~-==~-.:--=-~----·-·-L·-----·~ 9i5o/o Chebyshev(Mean, Sd) UCL 23957 

Assuming Gamma Distribution 
·--· .... _, __ .,_,,_ ...... 

99% Che-byshev(Mean, Sd) UCL 28509-----....... ---·- ·· ,,._,. --
95% Approximate Gamma UCL 18019 

95% Adjusted Gamma UCL 18051 

Potential UCL to Use Use 95% H-UCL 17845 

Result or 1/2 SDL (lead) 
---

·-· ---· -··-----·-··-~--·--

.. -----·-· --- _____ ,,_.,.,,, ___ 
General Statistics 

-
Number of Valid Samples j 83 I Number of Unique Samples 80 

Raw Statistics Log-transformed Statistics 

Minimum 2.82 Minimum of Log Data 1.037 

Maximum 643 Maximum of Log Data 6.466 

Mean 69.61 Mean of log Data 3.584 

Median 34.4 SD of log-Data 1.077 
·----------·--- .. ---.. -.... ·---·------·-.. ···-s o .. 112.8 ·-- ----------·---·--.. ·--··----·--.. -·-·--- --
-- ----·Coefficient of Variation. 1.62-- --------

Skewness 3.653 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Lllliefors Test Statistic 0.277 Lllliefors Test Statistic 0.0781 

Lilliefors Critical Value! 0.0973 Lllliefors Critical Value 0.0973 
- ·-·· --

Data not Normal at 5% Significance Level ........ --i5a_i8_appear Lognormal at 5% Significance Level ___ ,.,,, ____ ,_, _____ --- --- .. --
.. -

Assuming Normal Distribution Assuming Lognormal Distribution 

95% Student's-t UCL 90.2 95% H-UCL 84.5 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 103.5 

95% Adjusted-CL T UCL 95.27 97.5% Chebyshev (MVUE) UCL 120.8 

95% Modified-! UCL 91 .03 
I 

99% Chebyshev (MVUE) UCL 154.8 

Gamma Distribution Test 

0.864 1 

Da-ta Distribution ____ , __ 
k star (bias -corrected) Data appear Log·n-ormal at 5% Significance Level 

,_ .. ,, 

- - -- .... M ___ 

Theta Star 80.56 

nu star 143.4 

' i Approximate Chi Square Value (.05) j 116.8 
l 

Nonparametric Statistics 



.. ,.,. 
-1-"rr-· ::~: ~ .. 'i · :•l · )·_.;,~~~ I ~ ;·~ :~ < . ~ 

Adjusted Level of Significance 

Adjusted Ch.i Square Value 
----·---·---------

0.0471 

116.3 

. ~t-.: ~ ;~lili!:.i{~·~' .. i·· l:=".---~~ ~~,.:i· l~h·:. }::~n.~ :~:t~2!-
95% CLTUCL 

95% Jackknife UCL 

89.97 

90.2 

95% Standard Bootstrap UCL 89.75 
- ·-------.. --.. -··--A-n-de- r-sci-n·-_:::D-a-:crli:-n-g -=T:-es-t-:S~ta-t-:-is-:tic-+- -3::-:.2:-:::5~8+------- ·----·----95o/~ Bootstrap-t UCL 100.5 
- ·----.. -·---------- ... - .............. --------· .. ·---::-=:::-::-1f-·--------------·--·--.::-=-:::·-:-:--:-:-:--::-·~-:----:-:-::::-1r--=-=--=--l 

Anderson-Darling 5% Critical Value 0.787 95% Hall's Bootstrap UCL 94.9 
--·---·- -.. ----·-----·-· ---::--:-::-:::-+----.. ---.. - ·-----·-·-----·-------- ·----:·~ 

Kolmogorov-Smirnov Test Statistic 0.139 1 95% Percentile Bootstrap UCL 91.31 
, ___ ..... _ ... _ .. _ . ___ --:-:K,-ol:-m-o-gorov-Smirnov 5% Critical vaiue · 0.101 j ·----------95o/o BCA Bootstrap UCL 95.36--

_ .. ___ Data not Gamma Distributed at 5% Significance Level _.. 95% ·chebyshev(Mean, sd)UCl .... 123.6·-

~=·~-=--.. -----·---·--·-...... -.......... ___ r=:._ .... ·~·-. -·--------.. "97.'5%Chebyshev(Mean, Sd)TJCL ..... 14'6.9·-----
Assuming Gamma Distribution 99% c'hebyshev(Mean, Sd) UCL ·-1928--

--·-··-----------,95% Approximate Gam-ma ucL ss.s1 _,_ .. ___ ,_ , , ____ _ 
95% Adjuste(i''Gamma ucL 85.82 

1---------·-·-------------··--- - ·- ... - .. -

____ , _____ , _________ ._,_, __ , ________ +---------!------ - ·-----·----·--....................... +·-·-----

Potential UCL to Use 
·---·---·-----·-·----·--·------ --'"------- ------

_, ___ , __ , ....... ,, __ . ___ , __________ _ ------------·----·-------·--
Result or 1/2 SDL (lithi'um) __ _ ·-------·---·-·---------------·----
--------------------------------------·----------------
-·--·--·-··--·--·------------General staiiSifcs ____ _ --·---------------------------
~~------~~------~~~~~~-=~·~-~~~~N~u~m~b~e~r-o~f_V~a~l~i_d~S~a~m~p~le~s~l~.-8~3~~---r~~---_-__ .... _______ · .. -_._ .... _-·-~.---·=~~m~_e_r_of_Un~u_e __ s_am __ pl_e_s~-8-0 ___ 

1 

----- ···--··- --·----=Rc-a-w·-:s""ta...,ti-:-.s-c:ti-cs _______ ·----.·- -------:-Lo-g---tra_n_s-:fo_rm_ e...,d'""s=-ta- ti""'s...,ti:-cs----------1 

-----·-·--·- ... -------------·-:M:-:-i:-n:-im_u_m_, _ __ ~ --- Minim,_u_m--o-:fc:-L-o-g-=Dc-a-ta.,---7'0:·431 
...... .. _ ... _ .. ________ --------

Maximu-m 28 Maximum of Log Data 3.332 

Mean ...... 7.856 Mean of log Data 1. 76 
1---------------·------ ·-:-·-t--..,....,...,... ----- ------::::-:--=~--:::-· ---·-"~ 

Median 6.44 SD of log Data 0.847 
,_ ......................................... S_,D-c·----5-..7""'15-+----·--------·-----------l----

~~=-==--~=-·-·--~-~--.-... _-·:··-.. ---.. -·= .. =~~-~. ~~-----~~--o·_-:-.. ~-·~-~e--~-~::Si-v<e-a;~ri;n_·-a;t-. i--Os;)~n;~=--~~-~G.--;o_;:i2!] __ _ ~-·-.-__ -_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-._-=-_-.---. _----~~r=---~·----~----
------------·--·---·----------·------:R:::-e:-:-le_v_a_n-:-:t U:-:-C:::-L:-::S..,-ta-:-:ti--:-:sti._cs---------------------

_____ ,_ 

--·-·-·--·--·--·-Noilnai DistribUtion Test J ......... -.............. -·-·L'Ognormal Distribution Test --.. ··--·---

:~=~-=-- ... -----·· · ~=----=~-Ui~est Statistic! ~~:~---·-···- .. - ---~~~:_tors T:_st Statis~=f o.o~~~ 

--- Data oot Nonn.fats~
1

~::~:::~~
09

l=: ---o.~pea,c~:"~~ar~~:~~;,.~~~=~-
3 

Assuming Normal Distribution - ··-· Ass-liiiiiii9'lo9norm.aloi5tli'biJiiOrl----··· .. ··· ......... 

95% Student's-t UCL ....... W91.. ·---·-·-.. · 95% H-UCL 10.12 

9·""'5-:%-,...U""'C~Ls-(.,-A._d""'ju-s-te....,d for Skewness) ______ ,, ............... _,,, ... , _____ ___ 
95% Adjusted-CL T UCL 8.963 

95% Modified-t UCL 8.911 
............ __ • _____ , _______ , _____ .,, .. _____ ,J.... ____ +----------------.. ---------'-.. ----

---·-""' G8illrTla DistiihutiOn Test Data Distribution ---·--

. --·---k-..ai(b;aSOOri'-'!1 ':~~'!'i~O .... OC Gamma Dlstrlb"ted at s% Slgo~~~~ 
Theta Star 4.492 

---nu star 290.3 ---------- --·-···-· .. --·--

·----- -----· Approximate ·ch~ Va.lue (.65) - 2~j --·-----· Nonparametric Statistics 

------- ..... _____ A'd)Usied'Level ofsignTficanc:b 0.64711~- --- 9s%CLrUCT --8.saT 

-=- ·~---~~~-=:--::::·::: ::::~~ ~· 95% sm;:~:::=~= 
--·--· Anderson-Darling 5% Critical vaTuer-0.766 ---- 95% Hall's Bootstrap ucq--9.048-



-----·------·------
·Result '07172 SDL . .,..(m_a_n_g_a-ne._s_e-=-) -------------·---·-·---·- ·-----------------------------

----------·-·-·----.......... _ , _____ , _, ____ _ 
·-----------.. ---.. ·-------.. ----------

General Statistics 

=-~-·-__ -_-_-.----------~~===--N_-~_m_be_r_o!_v_a_lid_s_a~~'.~s 1 ~~-··-_,__ __ _ 
, __ .. ____ ,_~--·-

Number of Unique Samples71 _____ , ..... __ ,______ -

- ··-·----·---·-----Rawst8iistic-s--·--·--·-·-----.. --. ·----------L'OQ-'tiari5tormed-siaiistics 

-------------------~----_-_--_--_-·-_·M_.inim- u-mf--5-9.-3--
--·--·---.. ·--··· Maximum~--~-

-----------M- -- ... 257.4--

Minimu·-m-of:-:L-o-g-=D:-a-=-ta'l--4~083 

··M-aximum of Log Data ·· 6.793 

Skewness 2.305 
----·------------.. -----·-··-----·--'----"-
-·--------·-----------------=Relevant ucCstat"isiic-s·---- .... __ , _____ ,_ ... --------

Normal Distribution Test -------·-------- ,--·--- Lognormal Distribution Test ·-----

Lilliefors Test Statistic 0.196 Lilliefors Test Statisticf 0.102 
_ .. __ .. ___ -----·--Lilliefors Critical Value 0.0973 Lilliefors Critical ValuL 0.0973 

Data not-N.0iri1Bf8_i .. 5%-51Qnificance Level Data not Lognormal at 5% Sigrli.ticarlCeM'CeVel --··· .. ----------.. - ..... ------·-·---·- .... ---·---________ , _______ , _____________ ·-------
1 

----Assi:iming Normal Distribution --r--· Assuming Lognormal Distribution 

~=~~-~--~-~--------.~ (Adj"'te:5:,::=ucg=-~-----------·~5-o/c-o c-;:-ys_h_e_v-(M--=95::-:vo/c::-~-:-=~)-~~~=~:o-' .... -=.~:::~:::-~:--=:--l 
95% Adjusted-CL T UCL 284.6 97.5% Chebyshev (MVUE) UCLr 333.7 -

--.. -----.. ----------=~~~-Modified-t UCL 281 :7- l-----.. --_-_-_·-__ · __ 99-0/c_o _C_he_b_y_sh_~~-~~~~~~~~'(~ 379_.8_·~·~ 

i...--·-·---·---·---
Data Distribution 

··-.. -·-·---·----.. ----------------k -s-ta_r_(_bias._co- r-re._ct-e-:-:d),----:5:-,.2=-::0:-::8-I----·-'Data do not follow_a.biscernable Distribution (0-:GsT __ , ...... 
-·-·-----··----- ·-------- Theta Star 49.43 M ...... _ .. _ .... __ • • -----·-------.. ------------1 

nu sta~-- 864.6 --J·---
-----·- ·-·-·--,--.....,.--....., =:----------·-4-----·-----

Approximate Chi Square Value (.05) 797.4 1 
·------- __ ............ ________ 1--:-.. :-=-:·i ,._ ---

Adjusted Level of Significance 0.0471 
---------------·-·---...,-,-.,.....,..---,.--1--·.,---+-------------

Adjusted Chi Square Value 796.2 

Non parametric Statistics 

·-- 95% ct::rucCfTBO.S-· 
·---:9,.-5,.,..%.,...J..,.a-ckknife UCL 281T 

-·------.. --.............. _____ , _________ ---1-·---4 
95% Standard Bootstrap UCL 286:6 --

~-=-~==~=~-·--AriderSon-Darling fes~tat~sticl ..... -~ .87~- .------=======---~-.. --··· ____ 9_5_%_B_o~tstrap-t UCL 288.2 

1 
_________ A_nderson-Darling 5% Critical Value 0.754 t 95% Hall's Bootstrap UCL 288.5 

Kolmogorov-Smirnov Test Statistic -- 0.132 ------------- 95% Percentih:iB-ootstrapUCL 282.3 
---- ·--- I ----··--------· 

Kolmogorov-Smirnov 5% Critical Val 0.0983 95% scii.-eiootstrap u"(i 286.3 

--Data not Gamma Distributedats%-Significance Level ·--.:9'""5~%,.-c""'tiebyshev(MeOO,sd)ucL 319.3 

97.5% Chebyshev(Mean, Sd)"'UCL 346.1 

99% Chebyshev(Mean, Sd) UCL. 398.7 

·-·-·-----·-----.----+----

' i ............... _______ As-suming Gamriia-Distributic;n-·-----r----· 
I 



------------------
·---·----·--·· .. - ..... - ..... _ _ _ ___ - ··---·-----·---

- ··- ·· .. ··-··-··-·-··- ......... ________ ... _ , _____ .. _______________________ ...... ,_. _____ _ --- ·--------···-----

- ·-··-···--·-- ---·----·-----·---- General Statistics -----------------------··----
=~----~---... _-_-_-_-_-_·~==--·~--~~__,...,. N-umber of Valid S~~~':.~l-_ .. =8_3_--=_]-_·-=--=-~·----·-----N_u_m,_b_e_r of Unique Sam-ples 55 

--------~~~---.. ----~~~~---_--.... ·.-_·-.. =R=a-'::-_~"-~~·-is_tic_s ___ cM·-~-~~-;;;==-;~;~~~=:~==:· -··-~og-transfo~~~i::~~i:~ Log~ata -~~-;= 
- -·----·----··· ...... - .•... ______ _,M- ··a-ximum --·0.66 --· . ···Maximum of Log Data----0.416 
·- ·- .. - --·-·- ·- -·-· ........... __ ... _______ . ::..--:---·---

Mean 0.0227 Mean of log Data -4.95 

Median 0.0065 SD of log Data -1.339 
---.. --- .. ···--·--·---····- · ......... _ .... _ _ S_D-+--0-.0-7_5_,21 _______ ------ ·---------------I 
--- .. ---··--··---c-oe""'fficienTOtV_a_r-ia_ti_o_n~o--3-.3-1-5-l--.. --

·····- -.. - - ·-----·--·- - ·Skewness 7.742 
----·- -·-···-·-------·--·-·-----'----....J'---··---··------00-

------··--.. ···-·---·-----------
Relevant UCL Statistics 

------·- -· Normal Distribution Test · ··--···~----·----·-Logriormal Distribution Test ------··--

·-·-------.... -. Lilliefors Test StatiStiC ,--·a-:-387J .. Ulliefors Test statisticr 0.0883 

·==-~=~=-------·---~~:~lliefors Critic~~~~~:~ ...... -.~~~~~ ~~=:~~------·-··-· ··-~=:.:.~uefo~~Critical v~ue!:.~~~~!. 
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

--·-··--.. --.. ----------·------·-------·---·1--------·-·- _______ , ________ ---·-
AssuiTifii9 .. Normal Distribution----------l--------=-A·s-s-u-m'""i-ng....,..L-og_n_o_rm--a'"'l D--i-stri __ ,.,.b-ut.,...io_n ________ _ 

·---·---·-- 95% Student's-t ucL o.0364 ·---... 95-%ti-.::OCL --o :o254 

·---gs<jfiJCLS(Ad}USiedfor Skewness) ··------s5o/~Chei)~M"Vi.TE'j.OCL - ·(f6314 
I----·--·- - 95% Adjusted-CLT UCL 0.0437 97.5% Chebyshev (MVUE) UCL 0.0376 

95% Modifled-t UCL 0.0376 99% Chebyshev (MVUE) UCL 0.0498 
l-----·-----··-----·-··-----··----•-----1-----·-------·-------------•------1 
·-----·--··----=G~a-m_m __ a_D~is-tn':':'·b-u-.-tion .. fest --·---- j Data· Distribution · 

·-·-·-··-----.. ··-·---------·-k_s_ta __ r ,_(1_-i_a~~~:.:.~~~r--~~:~==~ ~-~=-Data appear Log~ormal at 5% ·sTgnifica~ce Le~~~-
. nust~--87.68 -·- ------------- _____ .. _ 

-····---.. ··-----:··- ····-·- ·· ... - .. - .. ~·····-··· ........ ........ ·- ·-··- ·--·--.. - - ........... ---···- ··-
Approximate Chi Square Value (.05) I 67.1 Nonparametric Statistics 

-----··- - - ·••»oooo_ ... _ .. .,. .......... _ ... _____ . _ __ ,_, _ _ oo•o»oooooooo•• ••-ooo•o• •-•oo·--··--··-••»•oo-•••oo-----••·-----,..,...,..-,:-:-:~·••oo• .--··-·• 

Adjusted Level of Significance 0.0471 95% CL T UCL 0.0362 

--··--·-··--.. Ad)usted Chi Square Value 66.78 ·-------·-- 95% Ta"C"kknife UCL~.0364 

95% Standard Bootstrap UCL 0.0365 

--.. ·-·----·----·Anders-on-Darling Test Statistic 5.016 ----·--95% Bootstrap-t 'i.JCL --0.0699 
--·---·-···- ·· .. ------- -·----+----+-------------··------·----:~--·--

Anderson-Darling 5% Critical Value 0.815 95% Hall's Bootstrap UCL 0.0863 

Kolmogorov-Smirnov Test. Statistic 0.208 95% Percentife_B_o_o-tstrap UCL 0.0377 
--·--·--~:--:---·· ,_ . -·---:-:=- . ...~ ·----c= 

Kolmogorov-Smirnov 5% Critical Value 0.103 95% BCA Bootstrap UCL 0.0485 

Data not Gamma Distributed at 5%.si9ilifi-ca-n-cele'-v-e-:-l--+----------:95% Chebyshev( Mean, Sd) UCL 0.0586 

-------~·--,.---======.,--__ ·---·~~~==]=·--____ -_-_ -_· -_ ------~ .. ~~~-9c:--?~5% Chebyshev~Mean, Sd) UCL 0.0742 
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.105 

--------·---·-· ·-------..,--····--····~ ····-----·------·--··--·--·--·-.. ··--·--··-·-1--- ----l 
95% Approximate Gamma UCLI 0.0296 

----·--- - - --· -----~·-··-- ·-::::- -- ·- - . - ---··- ------ ----- +-·---1 

--·--------··- Potenti~a51'YcUo ACdLjutostU~dseGam~:-~~ 0.02~1 ______________ , ______ ---:-~- I ~ use-95% H-ucl:~·---o.o254 
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-
-- --

Result or 112 SOL (molybdenum) 
···-·····-- -- ------ -·-------~ 

General Statistics 

Number of Valid Samples I 83 i Number of Unique Samples! 67 

Raw Statistics Log-transformed Statistics 
--

Minimum 
_,,,._"·-·----------·· 

Minimum otT:Q9·-6ata '-=3"~' 0.034 
----· - -·- ... -

Maximum 8.42 Maximum of Log Data 2.131 

Mean 1.306 Mean of log Data -0.575 

Median 0.91 SO of fog Data 1.522 

so 1.588 
···--Coefficient of Variation 1.216 

,_.._,, __ , ...... -. ·- -· ·-.. - .. ---·--si<ewness 2.126 
-- --

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Lilliefors Test Statistic 0.23 Lilliefors Test Statistic 0.136 - ·-·-·· 
Lilliefors Critical Value 0.0973 Lilliefors Critical Value 0.0973 

-- .... ____ .. _____ -------- f------ ----·-"-""" 
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

95% Student's-t UCL 1.596 95% H-UCL 2.859 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 3.492 
-·-·--·-·· 

----9S% Adjusted-CL T UCL 
_H_O_ 

·--·-·---·-·-~ _ .. ,4.25 
1.637 97.5% Chebyshev (MVUE) UCL 

-
99% Chebyshev (MVUE) UCL - 5.739 95% Modified-t UCL 1.603 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 0.698 Data appear Gamma Distributed at 5% Significance Level 

Theta Star 1.872 
·····-···-·-··--·-"115."8 ____ ,' ----·--

nu star 
--------

Approximate Chi Square Value (.05) 91.98 Non parametric Statistics 

Adjusted Level of Significance 0.0471 95%CLTUCL 1.593 

Adjusted Chi Square Value 91 .61 95% Jackknife UCL 1.596 

95% Standard Bootstrap UCLI 1.589 
f------

Anderson-Darling Test statistic 0.65 95% Bootstrap-! ~~ f:6sT' 
-··--"-'''"---·--"'----·-·----------- f--0.797 

'---'"--· -·-Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL 1.639 
-

95% Percentile Bootstrap ucq Kolmogorov-Smirnov Test Statistic 0.0752 1.596 

Kolmogorov-Smimov 5% Critical Value 0.102 95% BCA Bootstrap UCL I 1.645 

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.066 

97.5% Chebyshev(Mean, Sd) UCL 2.395 _____ , .. 
Assu'ming Gamma Distribution ------·-····-----·----··-ggo/; Chebysiiev(Mean, sdf·uci - 3.041 

95% Approximate Gamma UCL 
- --

1.645 

95% Adjusted Gamma UCL 1.652 

Potential UCL to Use Use 95% Approximate Gamma UCLL 1.645 
- -

- _ ...... ,_ _____ ., 

Result or 1/2 SOL (nickel) 

General Statistics 



------·····----

Raw Statistics 

Minimum 2.84 
--····-·---·---

-~----·-·+= . Maximum 
~~::~r-- ------Mean 

Median 11:2""' ------

--.-=:=-t----·-·---~~~: ,og, 1:044 

Maximum of Log Data 3.603 
----·-·-----~-·-

Mean of log Data 
1 

2.373 
.. -·-·- --·-·--·---· so oflog Data 6:411 

-·------------------
·-------··---------

--·--·-·-·-··-----
, ___ .. _ .. _____ , ___ _ 

- - ------------- -·--·--
SD 4.938 

1cient of Variation Coeffi 0.424 
-----1-------

·-···--· ---·-"-
Skewness 1.825 

___ ,, ________ , , _____ , __ --------------1---·--___ , _,__, _______ ,_ ... -__ , ______________ ........._ ____ , 
___ . ___ , .. ___ _ 

·---·--·----·-R'Eilevant ucL statistics 

-----·-·- ·-·--- N- ormai'DiStfibiiifon Test ··--·----r·-----------Lognormal Distributio_n_T=--e_s_t ________ . __ 

·----~=~~.rs Test StatiS.~ --~ ... 0.-1-3-t-------.. -·------L-il-lie-~-or_s_T_e_s_t S- ta- tis-t--.ic - 0.0874 

·--.. ---·-.. ----- Ulliefors Critical Value ::-0-::.0~9=73::1------- --------:L'7.il~lie-=fors Critical Value --0.0973 

-----·-.. -·=o_a_ta_n_o_t 7':'Normal at -5% Significarice Levei" --·--- Data appear Lognomiaia't 5% ·significance Level 
--1--------------· -··----··-------·----·---

Assuming Normal Distribution Assuming lOgnornlal DiStribution ------
_____ , _____ , 95% H-UCL 12.67 .. 

. 95% Ciiebyshev (MVUE) UCL - 1 4.05 -· 

--.. ----· 95% Student's-t UCLj 1i54 

--------95%-UCLs (Adjusted for Skewness) 

95% Adjusted-CLT ucL 12.65 --·---------·97.5% .. Chebyshev (MWE)ucL ·---15.08 

·-------·-............ -·-·---.. -- 95% MO-Cutied-t UCL 12.56 99% Ch9byshev {MVUE) UCL 17.1 

.. _____ Gam.ina Distribution Test Data- Distribution -------------

k star -(bias corrected) 6.095- - --Data appear Gamma Distributed -at 5% significance Level ·---------·-·_ ... _ , _______ , __ 
Theta Star 1.91 

- .. ·----·-·----·-,_ ___ , ___ , ______ + 
nu star 1012 

_________________ ,,_, ___ _ 
- - ·------·---ApproxiiTiai'Eic:hiSquare Value (.05 .9 Nonparametric statiStics _____ _ 

·--- Adjusted Level of Significan 0.04711 --- 95°lo-CLT ·u-...,..c -L'j-12.53 ==-.. ··:~= AdEsted_:;hiSQUareVaiue :~~?,~= ·-·-----.. 
95

% stan:::~::~:~::~~~ ~:::: 
--- -- -AiidO;so;;:Da~"' o.sasj------ 95% BOOiiiffip-t ucLI 12.68 

- :=---- -=~A;;~::=~;~~~~~J~f,, ----: __ ~5~:~;;;~~;~;;; ~~~~ ~:::: 
·---.. -------·-~~~mogorov-Smirnov 5% C!.~t~=~·~al~ O:o_:~2 ____ .. ___ , ________ _:5%_BC~-~ootstrap UCL 

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 
·-.. ·---·-·------·-- ---- 97.5% Chebysheii(Mean, Sd) UCL 

- As-suming G-amma Distribution ,,____ 99%. ~h--eb~~he~I .. "••o. Sd) uc+~-~ .. 2 7.03 
95% Approximate Gamma UCL 12.54 __ _ 

-----.. -.... ·-·-·-----·95% Aci]ustedGamma ucL 12.56 .... 

==~·------·Potential UCL to Use ·-----I -·=----=~-;~~!.~~;~ma~-~~~1~~ 
................ ___ ~---·--.. --_ .. ___________ , ____ ... _________ ,,,,_, ______ . _ ____ ,_, ___ , ____ ,,,,_, ___ ,_,_, ___ _ 
Re.sult or 112 SOL (phenanthrene) 

___ . ____ .. __ ,,_._. _____ _ 

----- .. ·- ··---·--·-···- ·--·--.. --.. --···---·-· 
General Statistics 

·-------.. Number of Valid samPiesT---83 - .. --.... - · 
• • ... _ . __ _______i ________ ,_ ... 

-------·--... --·RawstBtistics----.. =~=~~~-~- Log-transformed Statist~E~~=-
Minimum[ 0.~?57 Mini~~-=og Data l -5.159 

-----:Mc-:a- x-:-im- um-+r--..,.12.6 Maximum of Log Data I 2.534 



I ·' .. . I .. .,. .. - ,. ·r. ,:.. 

Mean' 0.512 

Median 0.063 

so 1.543 

Coefficient of Variation 3.013 

Skewness 6.446 

I ~.1: -.~ I ; .. I I ·. ·-' 
Mean of log Datal -2.572 

SO of log Data I 2.001 

I 
I ·-

-------------·-----------·----- -·-·-·-
__________________ ! _____ 

- ·----------·---··----- ---------·-----·-·----=R=-e-7le_v_a_n.,..,t u=-=-c-::-:C Statisiics .. ·--------------.. ··-------· 

lognormal Distribution Test 

Lilliefors Test Statistic 0.371 Ulliefors Test Statistic 0.132 

Lilliefors Critical Value 0.0973 Ulliefors Critical Value 0.0973 

Data not Normal at 5% Significance level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming lognormal Distribution 

----···--· 95% ~~~~-~~t's-~~~---0_._7:~ ---· 95% f-i-=uGLj1.18S-
95% UCls (Adjusted for Skewness) 95% Chebyshev (MVU~·1.312 

--·---- 95% Adjusted-C.LT ucTr··- 0.919 i---·---·-----o-9 ..... 7 .... 5-%- C=-h-e..,...b-ys....,..hev (MVUE) UCL 1.651 

95% Modified-t UCL 0.814 99% Chebyshev (MVUE) UCL 2.317 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 0.348 Data do not follow a Discernable Distribution (0.05) 

Theta Star 1.472 

nu star 57.78 
---------A--p-p-ro-x.,.im_a_t_e_C,..,.h-1 S-q--u-a-re_V_a-lu·e--..,.(.·o--=-5)+--4-1-.-31-~---·-··------·--:N-o-np_a_r-am-etriC-siatiSticS" -----

--------------AdiUstelLevei of Significance 0.04_71 --.. ··-----·--·------------· 95% CL T ucL --o.79T 

~A-d~~ju-s-..,...w-:d:~C~h-~i~S-q--ua-r-e7V~a71u-e·r--471~.0~6~i-----·---------·----

Anderson-Darling Test Statistic 4.225 

Anderson-Darling 5% Critical Value 0.853 

Kolmogorov-Smirnov Test Statistic 0.182 

Kolmogorov-Smirnov 5% Critical Value 0.106 95% BCA Bootstrap UCL 0.965 
---~D-a_ta_n_o_t~G~a-m_m_a~D~~-tr~ili-u-w~~~~ni~fi-ca_n_c_e~l~e-v-~~--4·----·------~9~5~%~6~b~~~Me~.s~ucq--~~r 

-----·------ ·------~--- 97.5% Chebyshev(Mean, Sd) ucq 1.57 

-----------A- s_s_u_m..,.in_g_G ___ am_ m_a- D""'i-str_i_b-ut...,..io-n 99% Chebyshev(Mean, Sd) UCL 2.198 

95% Approximate Gamma UCL 0.717 1 

95% Adjusted Gamma UCL 0.721 

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 2.198 

----------------------------------------------------·---------·-----------~ 

Result-or 1/2 SD"i. (pyrener--·-··---------------------·----------·-----------------------

------.. ·------·-----.. --·-·---------------------.. ---·--·--------·---------------
1--------------------------·-------~--~-----~------------------------------·--General Statistics 

Number of Valid Samples j 83 Number of Unique Samples! 76 
I 

Raw Statistics log-transformed Statistics 

Minimumi 0.0055 Minimum of log Data -5.194 

Maximum 8.47 I Maximum of Log Data 1 2.137 
-------------------·--~M-:-e-a-n-t--:o=-.~5::-:3:-::3:-+) -------------·-·----M--ea-n- of- lo_g_D __ a_t"""a ~~----~2-.4--1-3-

---------·---------------.. Median _ D.675j __________ .. _.:__ ______ --:so·c;ri0goaia
1 

1.994-

:------------------------- so 1.209 -··------------------+----I 
r-------------------~~~-~~~-~·~~~~---------------------------·----+-------1 Coefficient of Variation 1 2.27 

Skewness! 4.319 



,, I 
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·----··--·····-·--------------- -·---------------·---·-------·-··-·---·---
Relevant UCL Statistics 

1----·--····-- . ·---·--,-··-----····---------------····--- ----
1-----------N_o_rm __ ai_Distribution Test _ _ ____ I _____ -··------- Lognormal Distribution Test 

Lilliefors Test Stati~ 0.333 1 Lilliefors Test-StatiSiiC~I -·O.o8f5' 

==-----··-·-·_ --::,-----,-,---=----~~~~~_Gri~~~~~~_: ·~-- ~~~ --~-·· -- · -- -----= -- L~~iefors Critic~-, Value t ~ 0.0973 
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

-------·--···-----·--·---·- ·-·----· . ·------- --·--··--··-···--------{ 

·-------,A-s-su_m_,in_g_N_o-rm- al""ois-tr-ib-ut-io_n ________ I-·----·--AssuiTiiii'9IQg;iOriilal Distribution 

·9so/~--siUCi€irii'5::i-ocq ___ o:754+-- 95% H·-_-u_c_L~--·1.366 

--·------···--9=-5=%-:--:u-=-c -Ls {Adjustecfto.r Skewness) · 9-5%-c-hebyshev(MVUE) ucL 1.514 
-·-·-- ·--·-- ···-----··---·-----·----·-r----1 ·-------·---------·-·----- ·--·-.. -::-::-95% Adjusted-CL T UCL 0.818 97.5% Chebyshev (MVUE) UCL 1.905 
·-·----··----·-··---···- ·-·--·-----

95% Modified-! UCL 0.764 
··---·--- ···---·-··-:-- ·--·:::-=-
99% Chebyshev (MVUE) UCL 2.672 

--·-··--··-·------·----····---·-·-····- ·- ·---·- ·----- ··-----t ·-------·---·-------··-··--··-----'----··--

·-·---··----:G=-a_m_m_ a-=o:-::is-:t-:ri:-b-:ut""io--n-Test- ·----- ·------ -- '"··-···---------0-a-ta·-o-is-t·r-ib_u_ti.o._n_ ·-------
k star (bfasco-rrected~---o:3681·----D-a_ta_a_p_p_e-ar_L_o_g-no-r·m--a-la-t-5°_l{,_S._ignificance Level ·--

-·----·--·--·--------·T heta star 1.449 ·· ··-···-·-·· ··- ·-

·-·- ·---·---------·-------··-·--·--·-···----+----4- - -------- ------·-
nu star 61.04 

- ··-···---- Approximate Chi Square. Value (.05) 44.07 Nonparametri-CSia'iiStfc-s----·- ··- ·-·-

- ·---------- Adjusted Level of Significance --0-.0-47- 1 ---------·---- 95% CL T UCL --0.751 
Adjusted Chi-Square Value 43.82 ···--- ··------··----- 95% Jackknife UCL --<1754 

·······-------------·- ·--------------+------l---·- ·- ·- ·------- ....... --··-···::...-=-
95% Standard Bootstrap UCL 0.753 

········---·--·--·····------·-···--··-·------o::-~-

Anderson-Darling Test Statistic 3.7 -------·-·------------ 95% Bootstrap-t UCL · "():873 

-----------·--Anderson-Darling 5% Critical Value 0.849 ---·--··--·--- --95% Hall's Bootstrap UCL --·-1."429 

Kolmogorov-Smirnov Test Statistic o.175 ·----·95%--Pe;rcentile Bootstrap ucC ""-o)64 

···-····-Kaim_o_g_o_r-ov--·s-::·m-...,.ir-n-ov-=-5°.,..,Vo-c=-r.,...iti:-c-ai~V_,.a...,.lu-e+-0-.-1--0S·---·--·-··----------.. ·-·95% BCA Bootstrap UCL -·---0.82"1-
-·---=-o-a-ta- nOt Gamma....,o'""i-st...,ri-b-ute--d-a-t ""5<M""o- S"'i-g-ni'""fi-ca_n._c_e....,L..Le_v_el,_--+--··-···-·-·---- 95o/o Chebyshev( Mean, Sd) UCL ··- 1-.1- 1_2_ 

--·--·- ---·---------·- --······----------.----- --··---·----·-·-97:5-% ChebY$he"v(Mean, Sd) UCL 1.362 

····-·---·-··-------·---··-····--··-·--····---------·--·--·--·--·-·---------·--------------··-

·Resuitor.1i2 SOL (seleniu;:nr---··--- --·-------------·-···----·---····-

-·-·--·--------·----·-·---·------------·-··--· .. ---·--·--------·-----·-----
---·-··-·-----------··-·· .. --···-·-·------~----,-.·-·-----··--·-·-------------·----General Statistics 

-_ -_ -_=:=-._-_-··_···-~----_-_-_-_-_ --·~:~iiiber-of Valid samples ! 83 
T---·-------
1 ··- ···--···- ···-·- ··- --··--···-·-·-· 

- ···---··-·---------····-----······--·---------..,---·······- ·--··---·--·-·····- ·-·----------·----·--····-
Raw Statistics Log-transformed Statistics 

Minimum! 0.21 .. 1-----------·-·--··--M-in-im- um--of_L_o_g DatafT5"6_1_. 

--·- - -r;,·-a-x-im_u_m-t---0.-4-8 ·-1--·------- Maximum of Log Da'ta~734 --

Mean 0.258+-- Mean of log-O'ata -1.377" ...... 

- ··-----·-----------·----

--------·-----------···--·-·--······--:-.,-,::-+---::-:-.,..-~------ ·------···------------····-1---·-----
Median 0.24 SO of log Data 0.202 

so j o.0663 
------··-··---·--·····--··----------·---,--1-----r-··-------------------·-------+---

Coefficient of Variation 0.257 1--------------··--------
-·---·-·---·------··--------- Skewness 2.645 .,.. -·---+--··-

·------- ·-·----'----.--1--------·------·----·----··----·----'-------

--------·-·-··-···---------

--·--·--·-··---
--·-·------ Relevant UCL Statistics 

--·----------·-·-Normal Distribution Test·-· r- ··Lognormal DistribliiiOnTest. 

-·-·--····--···-------:-LiliieforsTest_--s_-ta_-:-ti-s.,...t~ic~-~~~o~.-3,..,6~3-_+J=-.=========- Lilliefors Test statistic ' 0.322 · 

·---·--·-----··-·- U IIIefors ·c iiiical Value 1 0.09731 Lilliefors Critical Value 
1 

0.0973 
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~· :· ,.Y: i ,, ' I I :· ~ J.:·,:~. . ~J . - . ·-···. ·:.;. ,. 
·;.__- ..!' -. __ -:·- . : ~ . ., . ..,_ . . 

Data not Normal at 5% Significance level I Data not lognormal at 5% Significance level 

Assuming Normal Distribution Assuming lognormal Distribution 

95% Student's-t UCL 0.27 95% H-UCL
1 

0.267 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.282 ___ _.._,,_,. ___ ., __ " 
95% Adjusted-CL T ·ucL ---

97.5% Chebyshev(MVUE) UCL ·o-:-29Y 0.272 
-------· ·-·· ·-·--- 99% ChebySh.ev (MVUE) UCL 95% Modified-t UCL 0.271 0.315 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 20.56 Data do not follow a Dlscernable Distribution (0.05) 

Theta Star 0.0126 

nu star 3413 

Approximate Chi Square Value (.05) 3278 Nonparametric Statistics 
-·· -Adjusted Level of Significance 0.0471 95% CLTUCL o-.27 
----·--· -·---·--.. . ':.:.":-

AdjustedChi Square Value 3276 95% Jackknife UCL --62.7 
- - - -

95% Standard Bootstrap UCL 0.27 

Anderson-Darling Test Statistic 13.15 95% Bootstrap-t UCL 0.274 

Anderson-Darling 5% Critical Value 0.75 95% Hall's Bootstrap UCL 0.272 

Kolmogorov-Smlrnov Test Statistic 0.338 95% Percentile Bootstrap UCL 0.271 

Kolmogorov-Smirnov 5% Critical Value 0.0978 95% BCA Bootstrap UCL 0.273 

Data not Gamma Distributed at 5% Significance level 95% Chebyshev(Mean, Sd) UCL 0.29 

·----- L __ i ______ 97.5% Chebyshev(Mean, Sd) UCL 0.304 
--------

Assuming Gamma Distribution 99%.Chebyshev(Mean, Sd) UCL 0.33{' 
--··- "---- -·-

95% Approximate Gamma UCL .. 0.269 

95% Adjusted Gamma UCL 0.269 

Potential UCL to Use Use 95% Student's-t UCL 0.27 

or 95% Modified-t UCL 0.271 

-
·-

Result or 1/2 SOL (silver) 
--·---·"------ .... -.... ·-·-·-·- - , _______ ,_ 

--·---···-- -
General Statistics 

---
Number of Valid Samples 83 Number of Unique Samples 24 

Raw Statistics log-transformed Statistics 

Minimum 0.0235 Minimum of Log Data -3.751 

Maximum 0.99 Maximum of Log Data -0.0101 

Mean 0.0573 Mean of log Data -3.388 
--·------

Median 
------·- ··· 0.71·5-0.0265 SD of log Data 

--·------ --·---· .. ... _,., .... __,, ------
so 0.125 

Coefficient of Variation 2.178 

Skewness 5.862 

Relevant UCL Statistics 

Normal Distribution Test lognormal Distribution Test 

Lilllefors Tests:~- 0.439 lilliefors Test Statistic 0.413 

lilliefors Critical Value
1
--o:o973 ----- . ---·-·---.---:-:-:---

lilliefors Critical Value --0.0973 
-·-··-

Data not Normai"ai'5% Signiflcarl'ce' Level - ·--.. ·-·-·-- Data not Lognormal at 5%Signiflcance. Level --
1--· -

Assuming Normal Distribution I Assuming lognormal Distribution 

95% Student's-t ucLI 0.08 I 95% H-UCLj 0.0511 
' 



--------·--·Gam·-m- a·--=-o-is-tr-ib-u--=ti·-on- T"'_e_s_t___,_ __________ .... ___ ._ .. _, ___ .. _______ Data- D-is-=-tr-=i7b-u·-:-:ti-on---·---------l 

k star (bias corrected) 1 :os3·· ·····----::0::-a-:-ta- d·:-o-n-o-:-t 7fo-::ll,-ow- a-=oi-sc._e_rn_a-:b-:-le--=o-:-is-:-tn·-:-:.b--:u-ti:-o-n-:(O=-.-=o=s):---·--i 
I------.. --·----·----- Theta-s=-t-ar+---::o=-.o:--::s:-::44 ---------·----·-··----· ---
- .. ·-------·---·--------------·--+~:-:-:::---l-------------------------1 

nu star 174.9 

______ , _ _ Appr~ximate ·chi-square ~~~ue (.05) 145~ Non pa-rametric Statistics 

, ____________ Adjusted Level of Significance ~:0471 __ 95% CL T UCL 0.0798 

Adjusted Chi Square Value 144.8 95% Jackknife UCL 0.08 __ .. · ·-----r- 95% Standard Bootstrap UCL 0.0798 
_,_________ Anderson-Darling Test Statistic --21:4~- 95% BootSt'ra-p-t UCL - 0.108 · 

Anderson-Darling 5% Critical Vai~B ___ ---- ------ 95o/;-Hall's BootStra-pUC"C ----0.15{-

·-- Kolmogorov-Smirnov Test Statis 444- --------------ss% Percentile BOOiSti-aj)Ucl -~ ---o.os15. 
- ·-·- Kolmogorov-Smirnov 5o/~ Critical Valu 01- ---- ----- -- - ----------95°/o BCA BootstrapTJc[ --·o.o919 
--Data'liOt Gamma Distributed at 5% -significance" Level - -------- ------95o/~-ci-ietiYStiev(Mear1."sCi)""uc[ -----·-o:H7-
------------··---··---·---------------- - ---- -97:"5%-Chebyshev(Mean, Sd) o::f43 

---Assuming.Ga-mma--Distribution---·-'------I--·-·--------=9-9%Ch-e:-by-s7h-ev~(::-M::-e-a-n,-=s::-d::-) ~UCL 

-·------.. --9s%Approximate GammaucLj - o.-o-68_9_1--------·-·----·--·---'--------+-···--

____________ :=!~"Ad}usi~~--~~-·o_6_9_1:===-=========-==~-·-------------+----l 
Potential UCL to Use --+----··------:U-:-s-e-=9~5~%~C::-:h-e-:-b-yshev"{Mean, Sd) UCL 0.117 

, ____________ -------·-·--·--------'-----------·-------------'-----
- --·----------------.. ------·-------·----------.. ·--·-·-----.. --·-------1 

Result or 1i2 SOL (stron . .....,t.,....iu-in··-=-)---------·---·-.. ·-·--·----·-·-.......... _ .. ____ ...... _. ___ .. __ ._ .. __ ·-----·---·-----------------

--··--·------.. -------------·-·----.. ·--------·----·-----------··------
- .. - ...... ....... _._ .. _ .. ____________ . _______ G~en_e_r-a'l-::-Statistics -.. ··-·····--·- ____ , _____ _ 

=~·-··_·-~----·~-~--~--~-.. _·---.. -... ___ N_u_m_b_e-~.~-f,_.v-_ a_li_d __ S_a_m_p_l_e_sri -8--3--L.-~~~~~-~~=·=-Number of Unique Sa~~~~I 76 _ 

-------____ .. _ ...... _·---. R._a -.w __ -s __ ta_t_is_u,_c_s_ ----:-::--:--,·--:-::-::-~--t --T~nsformed Statistics -=--,------· 

I-----------.. ·-·---- Minimum . 16.5 _J_____ .. ---------~inimum of Log Data --~~~.:_ 

=~:.-_·-=---~.---·~.~~~~·-_-_-_-_ -_· .. --~==-·-_··-_·------------~:: :~~~ • ___ M_";:o:::: ~=~ 

--~--=~---_--_:·-:_~·--~--~--~--~~ ... -=--~=-~--=~~---c-o--e-ffi~lc-~e-~-t_-:;;Jf;I_ ·:_== ~= 
---·--.. ---·-·--·-·-----------·-- Relevant UCL."""s -ta'""ti-st.,...ic-s----------------·--·--·-·-----1 
- ·-.. ·--·-·---------c--~__,.---, ::-----------......-·-·-------~---..,..,-· ·--,:---,-__, .. - .. --.... - .. - ... ----1 

Normal Distribution Test Lognormal Distribution Test 

--·-.. ---·---·---- - umeiOrs .. TestStaiistic 0.241 -··----~=--·------- Lilliefors TestStatisticl" 0.105 
-·-----·····------ umeforsciitiCa'lvalue 0.0973 Lilliefors Critical Value 0.0973 

--·--·-----0-ata not Normal-atS% Significance Level ·- Datanot Lognormal at 5% Significance Levei·--------·· 

=--.. -==~~~~----_·_-_-- A-:-s_s_u_m-:i-ng--:-:No::,.,.,tion ·-----i------A=-um- in-g ~o_g_n-orm-a.,..l ""'~""is.-tr'""ib,..u._ti,...o-n-------·· 
=~=--·-.... -...... -----· 95% Student's-t uc-g·"a2.'29 1__ _ _ .... ·--------!-~%. H-UCLfl?~~~-- -

95% UCLs {Adjusted for Skewness) l 95% Chebyshev (MVUE) UCLI 89.08 

=---· __ ss-;;:=~~[!!~!~:1:~---==--------·----.~~!:~:~:~~~~~:~ ~~~~ 1 ~::!6 __ _ 
=-----=:.~Gamm=~~~tion Test - ·---=:F··- Data Dist:~::·----- -= 



~T' I ' L <.\:: I I 
.. 

'1 I . ·- .. k=·> . I I· ..•. . " ... ,J . ~ ·--· .. 
k star (bias corrected) 2.606 Data do not follow a Discemable Distribution (0.05) 

Theta Star 27.1 

nu star 432.5 .. 
Approximate Chi Square Value (.05) 385.3 Nonparametric Statistics 

Adjusted Level of Significance 0.0471 95% CLTUCL 82.16 
·--.. ·- -

, _____ 
r-8229 Adjusted Chi Square Value 384.5 95% Jackknife UCL ___ , ___ , 

-.---
,, ________ 

---·--~------
95% Standard Bootstrap UCL 81.58 

·-·---· 
Anderson-Darling Test Statistic 2.313 95% Bootstrap-t UCL 91.45 

Anderson-Darling 5% Critical Value 0.76 95% Hall's Bootstrap UCL 135.7 

Kolmogorov-Smirnov Test Statistic 0.156 95% Percentile Bootstrap UCL 82.83 

Kolmogorov-Smirnov 5% Critical Value 0.099 95% BCA Bootstrap UCL 86.92 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev( Mean, Sd) UCL 101.2 

97.5% Chebyshev(Mean, Sd) UCL 114.5 

Assuming Gamma Distribution 
·-----· --·~ --140.5-99% Chebyshev( Mean, Sd) UCL 

95% Approxlniaie- Gamma-ucL 
·---.... --·-·--·--·· ·-----"""' ·- ··-·--

79.26 
------· 

·- 95% Adjusted Gamma UCL 
.. ·---

79.42 I -

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 101.2 

Result or 1/2 SOL (tin) 

---... ---·· ·--· ---.. ---~neral Statistics -
-·---··-~··---·--·-----·- --·--·---£1 ,. ... 

Number of Unique Sample.:l_ Number of Valid Samples 83 35 
---·---

Raw Statistics Log-transformed Statistics 

Minimum 0.23 Minimum of Log Data -1.47 

Maximum 4.95 Maximum of Log Data 1.599 

Mean 0.611 Mean of log Data -0.898 

Median 0.265 SO of log Data 0.768 
----·--· - --so 0.793 
-·---.. -· .. ----.. -·----- ,. __ ,.,_ __ ,_,.,_,,, ..... _. ___ ··----.. ---·--· ---··---.. 

Coefficient of Variation 1.296 
···--·--·-·-··--.. --

Skewness ! 3.22- ~>--------
__ ., __ 

··--

-

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Lilliefors Test Statistic 0.325 Lilliefors Test Statistic 0.334 

Ulliefors Critical Value 0.0973 Lilliefors Critical Value 0.0973 

Data not Normal at 5% Significance Level =E Data not Lognonnal at 5% Slgomoaooe Le""l 
...... -.... -----------·------- , .. ____ 

_____ ,,., .. __ , __ ,_ 
Assuming -Normal Distribution Assuming Cog .. nomial Distrib-ution 

r--
95% Student's-t UCLr 0.756 1 95% H-UCL 0.65 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.769 

95% Adjusted-CL T UCL 0.787 97.5% Chebyshev (MVUE) UCL, 0.866 

95% Modified-t UCL 0.761 99% Chebyshev (MVUE) UCL 1.057 

Gamma Distribution Test Data Distribution 
--·-----

k star (bias corrected) 1.334 Data do not follow a Discemable Distribution (0.05) 
---- .. 1-·----·· , .. ____ _______ , 

Theta Star 0.458 ,_ ____ 
·--··-··-··-~·· 

nu star 221 .4 ' . -- .. 
Approximate Chi Square Value (.05) 188 i Nonparametric Statistics 

Adjusted Level of Significance! 
I 

0.0471! 95%CLTUCLj 0.755 



--·--·------·-·----- 95% Standard Bootstrap UCL 0.756 
------------------------~ I ----·------·-- Anderson-Darling TestStatisticr 11.5 -T 95% Bootstrap-t ucL 0.816 

-- . - . Anderson-Darling 5% CriticarvaTue o.774_T____ 95% Hall's Bootstrap UCL 0.816 
. ____ , ----::..-

Kolmogorov-Smirnov Test Statistic 0.339 1 95% Percentile Bootstrap UCL 0.768 
·-··~K,...o-lm_o_g_o-rov-:.smirnov-5% Critical Value --q=--: 1 -------··-·---·--95%8cAB'OOtstrap'UcC ·-·-·0.802 

- ·- Data not GammaoistiTtiirtecfat5%-s'i9iiificance Level' ---·--·---~--- 95% Chebyshev(Mean, Sd) uci r--0.991 
----···---- ------·-----[-·- -- ·-··------···- 97.5% ChebysheV(Mean, Sd)TicC ---T155 

As·s·u·n;yng-·Ga'miTiaDTstriblitioil____ - ··--------- · 99% Chebyshev(Mean, s"d)licL 1.477 

~-~= - -~=·~:::~::~~::_:;~1 ~~;;;-·-- ===------
--------- -·- ----- Potential UCL to Use -·- ..... Use 95% Che.bys-iiev(Mean, sCiFJa -·o.s(H-

-------------····--·-----------'------
------·-·····--··-····-·-·-·----·-··--·-·-- ··----·------·-

Result or 1/2 SDL (titanium} -----·--··--·-·--·----·---·--·---····--------
·----·- -·----.. ·---·------- --------··------·-··---·---------·-------
·---------·---·-----General Stati·s-t-ic_s _______________ ------·---·-

==--=-·-------NuniberO"fvaiids~~-~~=~I 83 _1-=~--·--_-_________ N_u_m_b_e_r o_f ~nique Sam~~:sl 71 

-------------··-.. --.. ·-----:----,---------·----·-.. ----·-----·--------·---·-·---··--Raw Statistics Log-transfonned Statistics 

Minimum 11.5 ·-·---- Minimum of Log Data 2.442 
-·--------·-----------:-:--:--+-::-:-:::---1----------------------------·--·t--=---Maximum 645 Maximum of Log Data 6.469 
-----·---·-·--·-·----- Mean 29.8 ·-----·-·-·-------~.Xeariof'i()g Data 3.b55-
-·----·--------------,M~e-d-:-:-ia-n1-~19:--.5::---+-------------·------------ ----- -------- SD of log Data 6:544-
---------·--·---.. ·--------.. -·---=-sD::-1--69=-.4·:---l---.. - ·---.. -----·-~ -- --·-

coeffidentotvarlation --2·.-329 ·-·-·---==----- ---- -_-__ --_---------Skewness __ , 8.71 ----

-------·--·-.. -------------------.. ----~-------------------

-·------------·---.. ---·---.. - ........................... _____ , ___ .. ___ :--·c---·------~--- ----------
Relevant UCL Statistics 

--··--------No_nn_ ai-D-istri- .b·u-tic.-o-n-=T-e_s_t - ........ ______________ , ___ ... Lognonnal Distribution Test __ _ 

0.396- r--·-------------· umetcii-5 Test statistiCt o.193 
·----·------.. --.. --·---Li'·m-::e~~=-o--rs~c=-r7it~ic-a:-:l v-:-a-:-lu-e+--=-o.o973 ·- LiiiieiOrs-Critical vaiue 0.0973 

Data not Normal at 5% Sig-n-:-ifi=-lc_a_n-ce-:-Le_v_e-:-1-'--- ---r-------Datanotlognomla-1 -at-5%-S-ignifi-ca-n-ce_ L_e-vei --·---

Ulliefors Test Statistic 

-l---·---.. ·-·-----------·-.. ··---·---------.. -

Gamma Distribution Test Data Distribution 
---·--·-------.. ·----....,k- s_t_a_r_(_b-ia_s_c_o-rre- c-te_d_}.,..--1-.5-6-8--l----D-a-ta do not follow a Discernable Distribution (o:os) 
------·--------------·--::T~h-e-:-ta.'"s=-t-a·r+ --,-,19::--:.o{·--i------·-- --.. ---------- --- ·-----

-..... -.-=:--_ ---~~ ---~-~~--~_p_p~ro_-:_~~:;~~~:-~_:fs::::L __ -.~-iLI ~----.. --·---------~~---~--o~n~p_a-_~:etn~ Smti•,:"_o/o_C_L_~l-,-4-2~~-3 _-_ 

Adjusted Chi Square Value 223.3 95% Jackknife-UCLJ42~47--
--- --------·-----· ...... -- .. --:-.=--__J 95% Standard Bootstrap UCL 42.22 

-----.----~=~- ~~~~~~~=Darling '!est s!.~~~Cf1} .79 ~-·-·--.. ------------::-·--9-5°_Ya_B_o_ot_st:,ap~~~~~!!.~~ 
·---.. ------~nderso_~:~a.rling 5% Critical Valu~i- 0.769 1 95% Hall's Boo~~-tra_p_~~r-~-7-.1~-.. 

Kolmogorov-Smirnov Test Statistic 0.289 95% Percentile Bootstrap UCL1 44.62 



I . , ._· __ .·( : I I 
. 

';,<.". ,ol I J.:.o I. 0 ooo I , I l . ~ - -
Kolmogorov-Smirnov 5% Critical Value! 000998! 95% BCA Bootstrap UCLt 53078 

I I 95% Chebyshev(Mean, Sd) ucLI Data not Gamma Distributed at 5% Significance Level I 63 

9705% Chebyshev(Mean, Sd) UCL 77.37 

Assuming Gamma Distribution 
1--

99% Chebyshev(Mean, Sd) UCLj 10506 
-

95% Approximate Gamma UCL 34064 
·-------· 

95% Adjusted Gamma UCL 34073 _ .. , __ ,,., ___ ·--- , __ , .... ___ , ___________ ,., _ _ _ 0 
r---

.. --
Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 63 

Result or 1/2 SOL (vanadium) 

General Statistics 

Number_~_:'~~~-~~ples ! _[ _ 0 ____ 0 Num~~r of -~nlque Samples! 
-

83 67 
---·-·--_____ , .. ,_ .. 

Raw· Statistics --------- ·- -- Log-transforrriecfsiauSifC:s 

Minimum 5.42 Minimum of Log Data 1o69 

Maximum 45.6 Maximum of Log Data 3o82 

Mean 13o76 Mean of log Data 20538 

Median 12.9 SO of log Data 0.404 

SD 60248 
- . 

Coefficient of Variation 0.454 
--.. -~ ... --·-·-- ·--· 

Skewness -- -- 20186- r 
-····--

--...-- ·-·-··- ·-·-----· -·-------·-· ----- ---· .. ·-
____ ,, 

00-0-

---· ·-
' Relevant UCL Statistics---

Normal Distribution Test I Lognormal Distribution Test 

Lilliefors Test Statistic Oo113 Lllliefors Test Statistic ! 000671 

Lilliefors Critical Value 000973 Lllliefors Critical Value 000973 
- - Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

--
Assuming Normal Distribution Assuming Lognormal Distribution 

- - ---·-··o-----·-··--·-···----95% si'Ucient's-t ucc --·-.... ·----·-·-.... -
95% H-UC~14:87 14o9 

---0 
95% UCLs {Adjusted for Skewness) 95% Chebyshev {MVUE) UCL 16046 

95% Adjusted-CL T UCL 15006 9705% Chebyshev {MVUE) UCLI 17065 

95% Modified-t UCL 14093 99% Chebyshev (MVUE) UCL 19098 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 5o932 Data appear Gamma Distributed at 5% Significance Level 

Theta Star 20319 _____ .., --- 98406 -
____ 0 _ _ __ 

nu star 
--·---· ··--···· 0 --·-:-= ~12o8--··r- NonparamEitriC .... statistic_s _ ___ 

.. , 
Approximate Chi Square Value (o05) 

--
95%CLTUcLr Adjusted Level of Significance 000471 14089 

Adjusted Chi Square Value 911.6 95% Jackknife UCLI 14~-

95% Standard Bootstrap UCL 14.89 
' Anderson-Darling Test Statistic 00532 95% Bootstrap-! UCL 15o15 

Anderson-Darling 5% Critical Value 0.754 95% Hall's Bootstrap UCL 15.36 

Kolmogorov-Smimov Test Statistic 0.0752 95% Percentile Bootstrap UCL 14.94 
-

Kolmogorov-Smirnov S% Critical Value 000982 95% BCA Bootstrap UCL 15o03 
o• . . -- ·-- --·-------"'-·· --· -----1-··----

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCLi 16.75 
-----· - -- 97.5% Chebyshev(Mean-:8d) ucL - ,-s:o4-

Assuming Gamma Distribution 99% Chebyshev{Mean, Sd) UCLI 20.58 

95% Approximate Gamma UCL 14084 
-



_ ... _ .. ___ , __ , ,_ , ______ _ _ _____ , ........ , ____________________ , ____________ _ 
ResUito-r1i2 SDL .. (z.-i-nc_) ___ .. ___ .. __ ... ____________ _ 

-·-.. ··------------ --------·- .. ··--
-----··---- Generan§tatistics ______________ .. _ ....................... _ .. ___ .. . 

____________ .. __ ·=--.. Number of vai~:·-=s_a_m_p,....le-s,-I---:8:-=-3·----T-------~=~-===~~---·-Num'tl9rotu':-"n":"'iq-u-e"""s:-a_-~-~..,...~~l.__8_1 __ 1 

Raw Statistics ·-r---·---·-·-··· .. ····--:-L-o-g--tr_a_n-sfo=--rm_e_d.,...,.S-tat . ..,.is...,ti:-cs--------·1 

___________ , _____ ,_ ____ ,_ .... ., ... _, ___ -..,.. ___ .,_~,....,..-r-----------------:-:-:-:----:,..,..--------·-~--·--

Minimum 12.3 Minimum of Log Data 2.51 
.... _. ____ M.aXimum '477=-o,.----t-----------......,..M:-a-xi,...m_u_m_oflog-Data r-8.47-· 

---·--·----------· .. ···-·-----··-·-Mean - 6-o-u--- Mean of logoata - 5.837-

----·-·--------------.......... _____ Median 455 ·---SD ofloQDaia - 1.203 

-·--·-----·-----··--··--------·- -·---·- -·---·----·- ·--· .. ·- ·- .. ··---·-·----- --·-·---·--
SD 672.8 

.. ----.. -····---·-····--·----·--c.,...o_e...,.ffi,....tc-ie_n_t o_f_V_a-ri-a·t-io-ri --"""1"T19· ··- _______ ...................... _______ ... ___ ..... _____ 1-··-·---

Skewness 3.386C~=~-=-~--=-~--------· --··-_-__ -_·~~---···. -----··--

I-----------·-------·-·-------R-elevant UCL st8"tistics---· 

Normal Distribution Test ......... - .. -·------~---·· Lognormal Distribution Test 

--·------------Uiiiefors Test StatiSii~r---~----·------------:L~u:-:n~e-=~:-or-s-=T=--esi-s·-ta-t-is._ti_c.----=-o""'.1""4 . ..,...6 

:==-...... --.--... =:=~~--.. ·- --~~illief_o_rs_c_r_iti_ca_l_v_a-_lu~ · o.o~~:C.____ umefors Critical Value o.0973 
Data not Normal at 5% Significance Level Data not Lognorm8i8t5%-Signiflcance Level 

-----.. -·--·- ·-·---·--·-----------·-------·+ .. ---·--·--·---·-·-------···---··-_______ , ___ ,, __ 
___________ .. .. .. -·-!------·--·---·-·---··-·-·-....... , _______ ... ·---.. ··---

Assuming Normal Distribution Assuming Lognormal Distribution 

-----.. ---- ... __ 95% ~tucten~~~t UCLI ~~4. ~~=~---~===~:-··-:------- 95% H-UCLj""976.4 

_______ 95_%_ u_c_:s (Adjusted~~ Skewn:~~~_,..,... --·----1-· 95% Chebyshev (MVUE! ... u~~ 1204 __ 
95% Adjusted-CLT UCL 752 97.5% Chebyshev (MVUE) UCL 1423 

·-·-------·---~===:· ·95% Modified=t"Uci · 728.6 99% C~hev (~~~~~~~ 1855 

H_ti .. ti--·-··--·--·-·······-GamrliBDiStributjon Test --oats Distribution ____ _ 

--.. -·-·----:··----·--· k•ta•~~~~ Da~SiQ.Ificaooe L;;;er-

·nustar 165.3 ---·----- -·-· ----
---.. ·---------·---

Approximate Chi Square Value (.05) 136.5 Nonparametric Statistics 

-·-----------~~ ···· ___ ··---.. ·-- AdjAusd~jeu_ dsteledvCehl o
1 

Sf SquiganrieffcVa_a~l-u~-=~-t= .. -
1 
... -
3
-
6
6 .. 0

1
471. -·· 95% CLT ucq 722-.7-

95% Jacr<i<nire·ua 724T--
·---------·------·--.. ··--.... -........ 

95% Standard Bootstrap UCL 717.7 

Anderson-Darlin-gTes'i .. statisticl 0.442 -------·- 95%8oot'strap-t UCL 763 

-------A-nd-e-rs-cin-Darling5%critical Value 0.782 1 -----------95o/~·Hall's Bootstrap UCL ·-816.5 -
1----·-----,-,.-- ---::.-----------··--.._..,.-f--·--·--:-::l--·--·---... --... --.. -·--:-::-o:-:-~:-

Kolmogorov-Smimov Test Statistic 0.0769 . 95% Pe.rcentiie-Bootstrap UCL 727.9 

--------KOi"mo .. gorov::smirnov 5% Critical Value --6:1"'611--- 95% BCA Bootstrap UCL- 758.6 

---· Data appear-Gamma Distribut~ at 5% Significance Level 95% Chebyshev(Mean;"Sd) UCL 923-.1-

------·--·------- . ·------1----~---- 97.5% Chebyshev(Mean, Sd) UCL 1062 

- --·-- AssuminQG'ilni!Tiaoi5iii'blii~ii--__ ·----Jr~~ c~oy~h·,<~.;a~•> ucl133:_ 
95% Approximate Gamma UCL 727.7 

l----------·95% Adjusted Gamma UCL 730.2--t-----· ·- --- ---· .. ------ .... ------··-- -·-·---

·---···.. ---+---------------·--- ·-·--·-
1 

___ .. _ _ ------Po~ential U~~-~~ Use ··-.. ·---·~~~~---_-_-- i ·--· Use 95% Approximate Gamma uc:J727:7""" 



APPENDIX A-2 

SOUTH OF MARLIN SOIL 



General UCL Statistics for Full Data Sets 
·-User Selected Options 

~~~~~~~~~~ 
From File J:\1352 - Gulfco Rl\risk\data queries oct 07\EPC tables with oneh alf DL\95% detect frequency soil S of m 

- --- - - ··-Fu-IIP-re-c-isiOn OFF 

-----cOnficiencec oefficient 95% ------· 
~fumber of Bootstrap Operations- 2ooo ··----·-----------·-·-- ---·----···- ------
-----·-------··---'--·---- ----·-----
- ·-----·--------------------------------·-- ------·· 

ResuTtOr 1/2 SDL (1,3,5-trlm·-e-th-y...,lbe_ n_z-en-e...,.)- ----------····--·--.... ·-·-··- ........... ------·-.. ·--
__ .. _. ___ 

····---·· .. _ .. ____ , __ 
--·--·-·-----------

General StatistiCs 

-------·-------
- ---r--·-

Number of Valid ~~~-.-8_3_--'~----------Number of Unique Samples ----=~ . ..,..-
-----.. --------=o--~-.....,-----------·----,---

Raw Statistics 
-·--------------

Minimum 3.7000E-5 

- ·--···--·-----· ----
-·-----------_ .. ________ . __________ _ 
·---·-··--.. ---·--·-----··c'O'Eifficier1t0r'Varlation 

Skewness 
,, ____ ,,_, _________ ·------·------·------' 
·-·--------·--·-·----- .. ·--

Relevant UCL Statistics ---·-------------------·-.. __________ .... , .. _____ ..... __ .. 

Log-tran 
--·--

stormed Statistics 
- ···--· ---·-

Minimum of Log Data -10.2 

- Maxim-um of Log Data 1':472 
------ -8.82 --Mean of log Data 

·-··---·-::---:---
SD of log Data r---:r:9'86. 

.. --·--·-· --
.. -··--

,_,_,, ___ ,_,, 

-· --
----·· 

---·---Normal Distribution Test Lognorma !D-istribution Test 

==--.-·------~~==:~~::~~;:!::1.~!:~3 ~=~~ -·------~-~=-
Data not Normal at 5% Significance Level --·--·Data nqt Log.norma 

-·-·----
Lilliefors Test Statistic 0~397 

·--· ··--Lilliefors Critical Value 0.0973 
. ----'--·---

I at 5% Significance Level 
-·----.. ·-----------··--.. ·-·-- -·----.. ·--

_ .. __ ,__, ____ AsSUmlng Normal Distribution ···-··· 
normal Distribution 

-·---95%-St-ud-:-e-n'""'t·-s--t .,..U""'C-:-L· r - 0':214 

- ·-···--- -95%-iJCLS(AdjUStecftcir-s-kewness) · 95 
·.----,:,~~-----· 

95% Adjusted-CL T UCL 0.265 97.5 
---99 95% Modified-t UCL 0.223 

1---·--··-------------------·'-----+--·-------........ ----'--

--·--·--- 9s%H:u~-= 
o/o Chebyshev (MVUE) UCL 0.0024 

%Chebyshev (MVUE)O'cl- --o.oo3o 

o/o Chebyshev (MVUE) UCL . ().()043 
--·--····-·--- ·-·---· .. -- ·---

-----------::G:::-a-m-m--a-::D:-:-is...,tr'"'='ib...,.u-:-t:-io-n-=T=-e-st~-- ·----+---..... _ .... _____ Data i5i5tribution -----------··--·---

-·-----.. ·----------:-k-s.,..ta-r~(b~ia_s_c_o-rr-e.....,cted)- ··--o:125 -------oata do not follow a D iscEmiable DiStributioli(0.05) 
-·-----·-----------=T=h-e.,..ta-S~t-a-ir r--::-: 

nu star 

Approximate Chi Square Vaiue (.05) 

. ______ .. __ _ 
-· ----·---·--
--..... 

,, _______ 
Nonpara metric Statistics 

I----------- Adjusted Level of Slgiiificance- 0.6471 95%CLTUCL 

Adjusted Chi Square Valua···t--1:-:1-.3::-.:2,.--i---- ·---.. ---·95% Jackknife ucL 
-----·----------------·--------·+------l----··------··95 ·---·-

%Standard Bootstrap UCL 

Anderson-Darling Test Statistic 

·-Anderson-D8riing 5% Critical Value 

·-----·---:-K::-oimogorov-Smirnov Test Stati's-t:-ic+--=o-:.4-=6-:-4+--·---· 

-~inog;;rov:·Siliii1i0v5%Cr~i<:ai'Vailiet-----=-o."'7'112 -------·-

28.64 

0.984 --·--------·---

Data not Gamma Distributed at 5% Significance Level ----···--·----=-95=-%' 

-95% Bootstrap-t UCL .. 
-·-· "'-95% Hall's Bootstrap UCL 

Yo Percentile Bootstrap UCL 

95% BCA Bootstrap· UCL-
---- =-Chebyshev(Mean, Sd) UCL 

=~=-·---===--=-==r- -----·-·--·-.. ·-·---::"9=-7.-=5%-
Assuming Gamma Distribution --·"--·--.. ·- ggoic, 

Chebyshev(Mean, Sd) ucC 
Chebyshev(Mean, Sd) UCL 

--------··---::-:95% Approximate Gammauc'L··.---o-.1:-:8,.....,_ .. ___ ......... -

·----·-· 

0.213 

0.214 
-·-·a21T 
··-··s7:ST-
---42.63 -

-(i2f1 
------

0.29 

-- 0.402 

-- · -o:s-32 

--o.i9 
---

95% Adjusted Gamma UCL - -----o.iS-2-+--- ·------ - -
.. 

------F= 
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General Statistics 

--Number of Unique Samples I Number ofValidSamples T83 ]---------
--.. --.. - - - ---------·· .. ------·---·-- L -·------·---·-.. -------------- -·--

79 

-Raw Statistics 
----------

-transformed Statistics Log 

Mlni~um [~.:_~~OOE~ 
-------M- ax-imum 0.15 

Minimumof Log Data =-8.574 
Maximum of Log Data - -1.842 . 

----.... ------------ ·----
Mean 0.0 Mean of log Data -7.35 

···-------
-----·--.... --.. ·------------:M:-::e- d-::-ia_n_,3':7750E-4 

SO O.Q18 
- .. ---·--------co'efficie_n_t -ot~v-=-a-r,.-ia.,..,.tio-n-+--,4,.....4~2c:::6-+-

·----·----- ·---·--·-·--=-:-----+-
Skewness ..... _,, ______ , ___ . __ .. ___ ...... - .... _____ _.... 

____ :Ooflog Dr 4 
·---·-

_, ____ .. _ .. __ .... __ ._ .. ___ ._ Relevant UCL Stati-st.,..ic_s ___ _ ·-------·--·------·-

- NormalDistributlon Test Log normal DistributionTe-st ____ ,_, __ . ___ 

l----------·--uiiiefors Test Statistic 0.415 

Lilliefors Critical Value ·0.0973 

Data not NormaTat 5%. Significance Level Data not Log 

-· Lilliefors Test Statistic-·E-0.399 
_, ______ , ____ -----

Lilliefors Critical Value 0.0973 
·---·----·-----.... ---·- ·--
normal at 5% Significance Level 

----------------------- ...... --·-
_,. __ . __ 

___________________ ............... ---.... ----.. - ··--··-· ··-
Assuming Normal Distribution As sum ing Lognormal Distribution 

.. -.--.--.. ----------95o/o Studeni's-t UCL r--o.oo73 -

· ::~·-=:=~----ss%Uccs-[AdJU~=~i~~cL --=:F------
----M 95% Modified-t UCL ·-· o.oo76 --

..... --.. ---- ---·--~ 

95% H-UCL 0.0023 

---95%-Chebyshev-(MVU-E) ucl -o·.oo28 
---- o·.oo34 97.5% Chebyshev (MVUE) UCL 

99% Chebyshev (MVUE) UCL -0.0045 
··-···------·-----·-·-----------L----t---·------ -·------- _ .. _ 
..... - ........ - ............. ____ Gamma Distribution Test ___________ - ·- .... . -·---.. 

Data Distribution 

w a Discemable Distribution (0.05)--·-····---·-·-----·-··-·--.. ---·-----·-· k star (bias COrrectedf --o.358---·-· Data do not fOlio 
·-- -- ·----

Theta Star 0.0113 
--·--·--·----------------- -- --·------·---nu star 59.38 
1------------·- -...:.. .. ...... - ----- ·-·--... _ .. , ........ ----

Approximate Chi Square Value (.05) i 42.66 _N_o __ --·-·-- --nparametric Statistics 
--·---------Miusted Level of Significance- 0.0471 ..... ·----·----gs%-CLT UCL --·---

0.0073 
-----· Adjusted Chi Squ-are Value '" 42.41-·1--·----- 9S% Jackknife UCL 0.6673 
--·----·---- ·-:-:-:::----0:0072 95% Standard Bootstrap UCL 

Anderson-Darling Test Statistic 20.58 ------------~~ 95% Bootstrap-t UCL ---o.o146 
------------·---·-.. ·----·--· .. ··•-""" ---·--.. ·~·- ---·--·-------

Anderson-Darling 5% Critical Value 0.851 ·- --
95% Hall's Bootstrap UCL 0.0179 

.... ·-----------7:"",- _, ____ ._ .. ________ =-+--------
Kolmogorov-Smirnov Test Statistic 0.455 

·------- ---c~ .. 
95% Percentile Bootstrap UCL 0.0078 ____ ,__, _ , __ --:·:---:--- ------·----·---·--·····--· _ .. ______ _ 

Kolmogorov-Smirnov 5% Critical Value 0.106 
·---· 

0.0102 95% BCA Bootstrap UCL 
----Data not Gamma Distributed at 5% Significa'nc_e_L:-e..l.v-e-,-1--··-__ .. 9So/o Chebysh.ev(Mean, Sd) UCL r-o.o1ii 

.5% Chebyshev(Mean, Sd) UCL _ ...... ____ ..... _, ____ . ___ ---::,....--------·--:=J----·-.. ·-1-------- 97 

Assuming Gamma Distribution 
l--·-----·----9--5-o/oc--A.,....p-proximate Gamma UCL 

99% Chebyshev(Mean, Sd) UCL 

--0.0164 

0.0237 
-

0.0056 

95% Adjusted Gamma UCL- 0.0056 
·-- -------

--·---------·---- . ---·-f---·-·-------. ---·----.. 

-·---·-··--·---- PoientiarDcL to use===-------T ___ -_ .. ___ u_s_e 97 

...... 

.5% Chebyshev (Mean, Sd) UCL 0.0164 
-· ---·------

---------------·---------------- --------··-

Result or 1/2 SOL (2-methylnaphthalene) 
·------------------·---- ------- ·- ·-

General Statistics 

--·-----·-·-----~umberofVaiidSaffip~s-1 166 L -·-· ·- f84--· Number of Unique Samples ~ 

---~===-··~-----==~~====~R-aw._s_ta_tl_s_tic_s __ ·=~M:in-i~-u-m .. _l --0.-
0
:
4
r=--.. -transformed Statistics 

Minimum of Log Data-r-::s.354"" 

Log 



Maximum 7.21 
I-----------------------M-e-an--1--0.0694 

Maximum of Log Data 1.975 

Mean of log Data ·-4.533 
Median 0.0056 

---c-· 
SD of log Data 1.209 

so 0.561 ·-------------·-----··---·~-· -----
-----··-----

Coefficient of Variation·· · 8.087 
·····--·------··---------------,.S-:-ke_w_n_e,_s_st--1:-:2:-:.6::-::-6 -----------·- -------

----------------·--------.L..-·----''----·-----·- -----.. --··--·- .. -·-

----.. ·---·· -·-Relevant UCL Statistics 
·-istribution Test Lognormal D Normal Distribution TeSt. 

·--Lilliefors Test Statistic 0.354 ···-------· uuietors-fe .. sistai.lstic ·-----o:454 

0.0688 Lilliefors Critical Value 0.0688 
__ ... ___ Data not Normal at 5% Significanceievel t 5% Significance Level 

---·-------·-------l ·-------- ·---·--·- -
ormal Distribution ---·-·--· AssumingNormal Distribu-tion Assuming Lo9r;-- --
- 95%H: ucL 0.0278 

hebyshev (MVUE) UCL 0.0338 

________ 95%'Sitide"n_t_'s--t-~-C-L-r--o-.-14.,...1~-------------·· 

----·---95% UCLs (Adjusted for Skewness) - ·------:9:-:5:-::-%:-:C 

95% Adjusted-CL T UCL ---.. 97~s%c hebyshev (MVUE) UCL 0.0389 

hebyshev (Mvu"E~ 0.0488 
-· 

o:149 ,------------·99% c 
--]""--·-·---.. - .. _ -------·----·---...,.9-5°-Yo_M_o_d-if-ied-t UCL -

istributio_n ____ .. -·-------

emable Distribution (0.05) 
-·--

----·---·· Gamma Distiibution Te,-st ____ :j_____ Data o 
--·---.. ----·---k·~i~orrected) ·1 ---·~~~""doliOtToiiOWaOis_c __ 

Theta Star 0.194 

--·- --- .. ·----A- p-p-ro-xfmate_C_h_i_S_q-ua_r_e v a'l_u_e...,..(.""o5"")-+--94.2s

---·-----.. -------Adjusted LeveiOt siQnitiC8riCe o.o486 
.t\if"i"dch-=-s--- v-iliel--9411_1 __ 

==---= .;;,-~."';:~:: 6024E~- -------

0.854 

0.361 

.. ---·--··- ....... 

--·· -··-----·----··--

Nonparam 
etric Statistics _______ ._ .............. - ........ 

95% ·cL T ucf} o ... f4T. 
95% Jackknife ucL o:·141 . 

Standard BootStrap ucq ----- 0.146 . 
·- ---·--.. ----·---·:·- --------· 

95% Bootstrap-t UCL 0.686 

95% 

9 5% Hail's Bootstrap UCL 0.403-
~;_-;-

95% p ercentile Bootstrap UCL 
1----·--· 

0.155 
·-+-------+--------·---Kolmogorov-Smirnov 5% Critical Value 0.078 ·--0.205 . 9 5% BCA Bootstrap UCL 

- ----· - -·- Data-not-G ... amma Distributed-at 5% Significance Level :-::-:--
ebyshev(Mean, Sd) UCL 0.259 

bystiev(Mean, Sd) ucL -0.341 
byshev(Mean, Sd) UCL o.5o~f 

·- I ·--·· 
-

--- _,, __ , 

byshev (Mean, Sd) ·u c L o-:-341 
-· 

---·--- ---···-·-···---·----·-----------·· ---·---------
----------- -·----

...... ---·----- --·-------- ... 

----·-----···-- 'G--eilerai Statistics - ·-----·-

____ ·-·---~-~mber ~f~~~~ sample~]_2~6 _·_"C,_ _________ Nu mber of Unique "sampl:_:_r1 00 = 
rmed Statistics 

-R'aw Statistics -- --··-···------·---·--

- - -9.049 Minimum of Log Data ----·--MinimurTI- 1.1750E-4 ------.. ----·-----
·--·---·-·---------- .. ·-------· 

Maximum 1.12 Maximum of Log Data 0.113 
------·----------·------ - - ----·------·---

Mean 0.0076 Mean of log Data -8.292 
Median 1.39SOE-4 -------·-------- SO of log Data 1.373 

- --=r--=-----·-----------·------·------- s ---o.D869 
l-----------·--c- oe-ffi-lc-ie_n_t-ofVariatio·-n--t··-1-1-.3-4---l------·---··-···-·--
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95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 

·-95% Adjusted-CL T uc~o.oo56 
95% Modified-t UCL 0.0052 ---------· 

, ______________ .... ____ .. ·-·-------------·-'-----; 

1-----------~-------97.5% Chebyshev (MVUE) UCL 

99% Chebyshev (MVUE) UCL 

- .. ·---· Gcimma Distribution Test Data Distribution 

Data do not follow a Discernable Distribution (0:05) ---.......................... , .... ________ .. ___ ,. .... _ ... ____ _ 
Theta Star 0.012 

=-_ __ .. ----=·=~ k star (blascorre~~ -~?11 
- --·----·----------------- - --- - ----- ___ .. 

nu star 103.2 

Approximate Chi Square Value (.os)- -so.a-+·--------N-onparametric Statistics 

·--------A:-d:-:-ju. sted Level of SignifiCaii'C'e' - 0.048Gc-~----------·--·----·--

- ----------Adjusted Chi Square Value - 80.63 

·------··---95% Standard Bootstrap UCL 

--·--------Anderson-Darling Test StatTstic··+---1-6-.1-1--+1----·-- 95o/o Bootst.rap-t UCL 

__ .. _______ Anderson-Darling 5% Critical Value 0.866 ---------------·95% Hall's Bootstrap UC::-:L+--=-

Kolmogorov-Smirnov Test Statistic 0.256 ·---.......... _ 95% Percentile Bootstrap UCL 

=·:·=--==-- Kolmog~ov-Smimov 5% c_ritical Value o.:.~78s-----==~- 95% ~?A B~tstrap u_ciT·-o:·o658 

___ Data ~~t Gamma Dis~ribute~at 5% Si~~~~=~-~ev~------------- -·-- 95% Chebys~~v(Mean, Sd) UCil~ 0.0075 
97.5% Chebyshev(Mean, Sd) UCL 0.0092 

----·-------·- .,·----..,-·_.,,._,,_ ••--- •·---·---·-·- ·- •••oo• -----

•--•- ••• Assuming ~amma Distribution ---- ___ ...:__j_______ _ ____ 9~~--Cheb~~hev(~~n, Sd) UCL .. ___ ?..0125 

-·---· •s".:::~~~~q~ ~~:;rr~ _ _=-------___ :_::· ... :::----
1 

__ 
___ ........ - .. Potential ~GL t~_Use ......... _______ . Use 99% Chebyshev (~ean, Sd) UCL 0.0125 

_____ , _______________________________________ ............................ ____ .. , _____ ..... _ .. .. 

-------------~ 

----·- ·---·--·-----------Generai statistics __ ... ___ _ 

- ·- - ------- ___ Num~erofV~~~~mple~ I 166~-~~---·=:=·~:: Number of Unique Samplesi~~-= 

Minimum 
..... -rv;a,amu;n 

Mean .... ____ .. _______ _ 
Median 

Log-transformed Statistics 

Minimum of L·-o-g-=D-a-ta---r-.......,._5-.4""3'"'8' 

Maximum of Log Data 
------MeaiiOf log Data 

- - -------------
SD of log Data 

SD 0.15 
·---------·-=-+---=--=c-· .. .... __ ..... ______ __ ____ , __ T ...... __ ....... -...... 

Coefficient of Variation 3.573 ("----· _____ -___ -_ ... - r . -~- .... .. 
~~_ .. _---.. ~~~---~=_-__ ::=:·~~~=:::_-___ --__ -___ -~~~-_ ... _s'kewnes·-s-+l--8,.....8.,..,3-4t. ------------~-----·--·--·-------... - .. ---<--- ............. .... 

---............ - .................. __________ _ 
Relevant UCL Statistics 

----- ·----::~---:-=-:,...---:::--· 
Normal Distribution Test 

·-·------·------
Lilliefors Test Statistic Lillietof-STest StatistiC - (f4o1 

------ .. ·-------cL""ill,..ie-=-fors Criticai'Value ::-:-+------.. --------- .. ·-·--·--... -
0.0688 Lilliefors Critical Value 

Data not Normal at 5% Significance Level Datanot Lognormal at 5% Significance Level ________ ..... ____________ _ 
~-.. --_. _____ ,___ - ·····~ ... ---·--... --

Assuming Normal Distribution Assuming Lognormal Distribution 

--==-:-:-:=-·--. --.-S5%SiUd9rit'S-t-~~:£j ·--Q.061 ~ ==:_-----.... --- . 95%H,...-'"'u-::-c ,-L-r---=-o.0324 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL - ri]i397 
95% Adjusted-CL T UCL 0.0696 97.5% Chebyshev (MVUE) UCL 0.046 

·------- 95% Modified-t UCL 0.0625 99% Chebyshev (MVUE) UCL ···-0~·0584 

Gamm·a Disttibuiion Test r---- Data Distribution 



k star (bias corrected) 0.47~ 
--------------- ------------Theta Star 0.0889 

----------------------·-riu sta·r - 156.6- ----~----- ---------------------

-·--------------~-------Approximate Chi Square Vai'Ue(.OS)- 128.7 -------·----- Nonparametric Statistics 

I---------·-- Adjusted Level of Significance 0.0486-- 95% CL T UCL -----ci:Os1 

Data do not follow a Discernable Distribution (0.05) 

Adjustecrchi s·quare Value 128.4 -- 95% Jackknife UCL --o:o611 
____ .. ____________________ , _____ -1-----t-- 95% standard sci'Otstr-ap- uct::·- r---o~o-6-1-1 

------·----- --:c·---::--:-:---:::--=--:---.--+--,..::-:-·-"·· 1-------- ··--·-·-.. ··---.. ·--·- f---·-···--
Anderson-Darling Test Statistic 27.1 95% Bootstrap-t UCL 0.0864 

Anderson-Darling 5% Critical Value 0.8i6-j---···--·----·-- ---95% Hall's Booi5trap-ucT i--- o:·133 

---- ·---====:==K=o=lm= __ 09_o..,r_ov_,-_Smkno• ~est Statistic ~~~ ~ 9s%P_e'ce"tile Bootstrap ~f--0.0627 
Kolmogorov-Smirnov 5% Critical Value 0.0768 95% BCA Bootstrap UCL 0.0746 

--bata not Gamma Distributed at 5% Significance Level __ ,.. 95% Chebyshev(Mean~ Sd) UCL·-1---0:6926 ·---- --]-·-----·+== 97.5o/;Ch-ebyshev(Mean, Sd) UCL I 0.115 

=~----~=- Assumi~?Gamma Distribution -·r --==- -----~-----=:~~~~byshev(Me~~ sd) ~cL_ ::_ o.158 
95% Approximate Gamma UCL 0.051 

=--=------------~~=-~~~~~~-~-- -~~-~:~- .. ____ -·--···-!----

··--·-·----··- Potential UCL to Use I --·--··--use 97:'5% Chebyshev (Mean, Sd) ua I-· 0.115 
1---·------·-·--- ... _, __ ., ____ ..__ .. __ _ 

--------

1----------.. ·----.. ··------·--·-------------

.. -·-·-------------·------ --------·-·-.. ------·-----· 
__ .. ________ .. ________ .. _ __ , _____________ G_ e_ne- r-al Statistics-----·--·----------

~=~--------~=~-------·--Num~er of Valid Samples I 166 l··-----.--_-_-_ -_ -_-__ -_ -_ -_ -__ -_-_-::N=u=m~b=e~r of~niq-ue-Sam~~~?~=== 

--·-·---.. -· RawSiai'i'Stics ______ ----- -~- .. ----""LOg-transformed -Statistics ·--

-=-~-----------~-------------~~~;~.~~ r-~~:~0~~~ .. ---- :~:::~: :~ ~:: ~:~: -5:: ~:2 
--------------- ... _ Mean ·---o:o4z~c-- ----------- Mean of log Data 1-4-:467 
--·------·- ---- Meciia_n_ --- · -6~66581 --- ·- so of log Data 1 ~213 

---- ·--.. ·· Coeffi~;:::~~::~ ~-~~1-- --~=-==----~------------l------1 
___ .. __ .. .. _____ .. ___ , .. Skewness 6.6~ .. --------~~-----·-· -------·----'------

---.... ----·----------·---------,R""e..,.le_v_a_n_t '"'u-.::c-:-L-.:S::-ta-.tis-t:-ics--------.. ---·-·-----------.. -

... _ .. __ , ________ N_o_rm_ a·-, 6i'-st.'"'ri"'"b-uu·:-.o-n"'"'T""e_s_t ----------.-! - --------:L-og- normai.5is . ..,.t-::rib:-u"""ti:-o-n -=T:-es- t -·-----.. --·-

--~----~~-----·====~------~---··-.. --.~=L""'~I=ie.:fo=r=s:T=es=t.=S=ta-:t_is,=ti=c:===o:.4:0:2:j"_-__ -_ .. -=_-=_~----·==~---.. _-_-_---- ----.. Liliief0rs.Tesi'statistic o ~365"' 
Lilliefors Critical Value 0.0688! Lilliefors Critical Value ·- 0.0688 

Data not Norm.al at 5% Significance Level Data not LognormalatS::-:o/c""'o-.:S""'ig-n""ifi:-Jc-an--c-e"'"'L_e_v...,el,....._. ____ , _ _____ , _ , _, _____ ,_ .......... -·-------·-·-·- .. ·--·-·-------------·-------·- ·---------- - --
---------A"SsuminQNOrillaTBiSi'iitiii'iiOrl____ Assuming Lognormal Distribution ____ .. __ 

_ -----~-==~ 95% stude_r1t·s-t u~~I:~--~~.~~1r---·--.. - ---=::-::::--::--:---·=9:::-5:-:o/c-=o H-UCL o.o299 
95% UCLs (Adjusted for Skewness) 95% Chebyshev.(MVUE)""'iJCL ·- 0.0364 

------·-·--------=c95=::o/c:-:-o -A:--::dj-,us..,.te- d,.....-C:=-,L:-:T"""U,..,.C::-:-L- ,--,0::-.·0:-:6:::74+-----------:9:::7-=.5-:::%--.:C::-:-h-e:b:-yshev (MVUE) UCL ... - 0.-04-18 

-------·-----·-----9- 5-oio-M-:'"o--d""ifi=-e..,.d--t ""'u-=c.,..L4---=o~o621 r--·- ·--9:::-:9::-::o/c-:-o -=c-:-hebyshev (MVUE) ucl.- r---o~o526 
1------------------.. ----------....L.----+------·------------- .. -·---l- ---l 

-·------··---- G-=--am- m--a .. Dlstribution Test Data Distribution 
-·- ·-------- ·- ·- ·--·--·-----k -st·-a-r ('""'b-ia_s_c_o_rr-ec-t-ed_,)-,---=-o-=.4-=-8-=-64 ___ Data do not follow a Discern·a-ble Distribution (0:~---.. _ .. __________________________ +------.,-~--- ________ .. __ .. _______ , __ 

Theta Star 0.0865 
f-----·---·---··---·---------------!f---- --1-·-------··---------··-----------

nu star 161.3 
__ .. _______ .,_., ___ , __ ,_:::-----:-:--:---:-::c=:-+---:=::---i-·----- ·----:-:---~:-:--·:·---~-----------

Approximate Chi Square Value (.05) 133 Nonparametric Statistics 
-------·---·---·Adjusted Level of Significance 0.0486 ----- 95% CL T UC-Cf"D.061 



LC"J~~~~~~~CJiill~~[[I?7 
Adjusted Chi Square Value 132.7 95% Jackknife UCL 0.0612 

95% Standard Bootstrap UCL 0.0608 

Anderson-Darling Test Statistic 28.55 95% Bootstrap-! UCL · 0.0779 
- f------- -

Anderson-Darling 5% Critical Value -·-0.822 95% Hall's Bootstrap UCL 0.0621 

Kolmogorov-Smirnov Test Statistic 0.375 95% Percentile Bootstrap UCL 0.0624 

Kolmogorov-Smimov 5% Critical Value 0.0767 95% BCA Bootstrap UCL 0.0687 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev{Mean, Sd) UCL 0.0924 

==I 97.5% Chebyshev{Mean, Sd) UCL 0.114 
--- .... 

Assuming G-amma Distribution 99% Chebyshev(Mean, Sd) UCL 0.157 
·-----·r----- ·- --------

95% Approximate Gamma UCL 0.051 

95% Adjusted Gamma UCL 0.0511 

Potential UCL to Use Use 97.5% Chebyshev {Mean, Sd) UCL 0.114 

-·· ------·-- ---------·--- ··------·-------
Ffe.sult or 1/2 SOL (acetone) - - --

General Statistics 

Number of Valid Sam~~-~- Number of Unique Samples 77 

_ ... -·-M--00- -·--· .. -- _ .. ____ , .. 
Raw Statistics Log-transformed Statistics 

Minimum 8.5500E-5 Minimum of log Data -9.367 

Maximum 0.16 Maximum of log Data -1.833 

Mean 0.0145 Mean of log Data -6.403 

Median 0.0021 SO of log Data 2.342 ___ , 
r--·o.o317 ··-·- - - -so 

··---- -
coefficient of variation 2.181 

-
Skewness 3.374 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 
------r--:--- ----- ---·--.. ·--·--...... _ ----=--

lilliefors Test Statistic 0.328 lilliefors Test Statistic 0.26 

lilliefors Critical Value 0.0973 lilliefors Critical Value o:om 
Data not Normal at 5% Significance level Data not Lognormal at 5% Significance level 

Assuming Normal Distribution Assuming lognormal Distribution 
- - .. 

- 95% H-UCL RJi684 95% Student's-t UCL 0.0203 
-- ·--·-··-·· 

95% t:fcli'(ACijusted for Skewness) -·---- ·-- 9so/;;chebyshev'(MVUE) u'CL -0.0654 
--

95% Adjusted-Cl T UCL 0.0216 97.5% Chebyshev {MVUE) UCL I 0.0838 

95% Modified-! UCL 0.0205 99% Chebyshev (MVUE) UCL 0.12 

Gamma Dlstlibution Test Data Distribution 
·-·--·-M-••••- ·-----·r-·-- _,,_ 

Data do not follow a Discernable Distribution (0.05}'--k star {bias corrected) 0.312 
-------- -

Theta Star 0.0466 
·--

nu star 51 .74 

Approximate Chi Square Value (.05) 36.22 Nonparametric Statistics 

Adjusted Level of Significance 0.0471 95%CLTUCL 0.0202 

Adjusted Chi Square Value 35.99 95% Jackknife UCL 0.0203 
--·· - .... ---- 95% Standard Bootstrap UCL 0.0204 

Anderson-Darling Test Statistic 5.243 95% Bootstrap-! UCL 0.0229 

Anderson-Darling 5% Critical Value 0.862 95% Hall's Bootstrap UCL 0.0216 

Kolmogorov-Smirnov Test Statistic 0.246 95% Percentile Bootstrap UCL 0.0206 



--------K_o_lm_ogorov-Smirnov 5% Critical Value 1 0.106 
Data not Gamma Distributed at 5% Significance Level 

95% BCA Bootstrap UCL 

95% Chebyshev(Mean, Sd) UCL 

0.0217 

o:o297 
-------·-------··-----......,.---+--------:::=-:::-=--=-~~--:-:-~--,::-::--:-:-o:-:-11-·---

97.5% Chebyshev(Mean, Sd) UCL 0.0362 
-------A-s·s--um-=-in-g--::G::-a-m·-m-a-=D,.,..is-tr""""ib:-u-ti=-·o-n-----L----+-----·-------:9:-:::9-=-%"'-c~he-bYs-h-ev-(M_e_a_n_, -Sd- ) UCL -·0.-04_9_1 

1--- -----
95% Approximate Gamma UCL 

-o··.""o~2o""7=+-·-----------------------··- - ---· 

-----·-95o/o Adjusted Gamma UCL - --·::--:-:...,+-------------·-------.. ·----------
0.0209 

- - - -----------------··- ------·--- --·--·- --+---------·--·- .. ·-------------1-'--·-·-·- ·-· 
- -·--··-·-- - POtential UCL to Use _________ ···-····· Use 99% Chebyshev (Mean, Sd) UCL ··-·0.0491 ---·---·----·-------··-________ ..__ ___ .. ______ .. _ 

·--------·------------------·------------- ·----.. -------·------------------~1 

Result or 112 SOL (aluminum} -·---------·------·--------------·-----------------1 ____ ____ _____ .. _____________ .. _________________________________ .. _______ _ 
_____ .. _ ______ .. _______ ____ __ .. _____________ _______________________ 1 

General Statistics 

1 

____ ·--··-______ N_u_m_b_e_r_o-fV-aiiiTs~P§·r-166--....~J ________ ....... 

I---------·----::R::-a-w-S~ta-.ti-st.,..ic_s _____________ .,... ____ _____ L_og_-t-ra_n_s~-o-r_m __ ed...,. .. S=-ta-ti:-s-:-tic-s--------l 

-··----·- ·---------Minimum 414--·-+--------·- ----M.-::-in . .,..im_u_m- -of7':L_o_g-::D:-a-ta-r·--:6:-.o""2:-:6:-l 

---·---------------- -...... Ma.ximum '15700 ··-+-----------··--·--M-a_x_i __ m_u_m--o--f--L-og_D_a_t_a--+--9-.6- 6_1 __ 
1----------------·-·-.. ----,,..,--l·-:.-~=-.. ·-+-------.. ---·--............. _ _ ______ __ .. _ 

Mean 6452 Mean of log Data 8.565 
__ M ... --.. ------·-·-·----·---.. -·--"Median --s-1-75--·~-------------- _ _ s_o_o_f -lo-g -Da-ta - 0.718 

--------.. ---·---·-----------·-----so·Tso1 ··-

- ·----- coefficieni.orvarlation -- o.55a·---·--------·---·------- -- ----· - - - ----
-·---·--···· ·---........ ______ .. ____ ....... ....... ............ ____ .. _ .. ____ .... - . .. --- -·-· ,__ _____________________ ........ j .... _ __ .. ___ _ 

Skewness 0.362 
_ .. _ ..... - .............. _ ____ .. _____ ............................. . .............. ___ -- ____ ., ____ .., ____ .J _______ _ 

·--·- ·---··--·-·-.... -------.. ----· .... -------ReleVant UCL statistics ·--·------

-----Ciiiietors Test statistic o.os43 .. uiiiei01-Srestsiati5tiej·---·o:1o6 
--------'"'NOriliaf Distributioni'est ___ t= ________ TQ9normat61Stritiuiion Test ·· ----·-

____ .. _ ___ ·--- --CiifieTo'rsCritical Value - -~0 .068~ .. -· Lilliefors Critical Vaiu~== o:~!.~~ 

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 
------------·---------------+------.. --.. ·- - ---............... -------·-·-·-

Assuming Normal Distribution -·-· - Assuming Lognormal Distribution 

______ - ---·----- - .. 95% Student's-t UCL ['691~--·_+--.---------------=-9-=-50A"'"o...,..H:-c-U:-:-C=-L:-r·-=7-=-56,_6--:=· 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 8609 

_· __ -_· --·- 95% Adjusted-CLT UC~]- -6-~~0 ·····+--------- -97_.5_"A_o_C_he __ b_ys_h __ e_v_(_M_V_U.,...-E~)-?CL -9-~0-~-_ ... 
95% Modified-t UCL 6916 99% Chebyshev (MVUE) UCL 10961 

__ .. ____ ___________ - ··---------------· ·---·----·-·+- - - ------.. - --· 

---·-----:::,---·---.,...----,----------·1-----------··-- - ---- ·-----------
Gamma Distlibution Test Data Distribution 

--·-------------k-s-ta- r....,(-bi_a_s_c_o_r-re-c-ted)T 2.531 ·- Data appear Normal at 5% SignificanceT~-·--
------·----.. - ---.. - ------------ ........... --.. 1--------------· 

Theta Star 2550 
·----- - ------ ·--- ·--- ·----·---· -··-·-·-·-- -·- -·--·-------------------·- --··---- -- - ---

nu star 840.1 
-- ------------------- 1-:::-- - ·· r------ --------

Approximate Chi Square Value (.05) 773.9 
·-·- -----

Adjusted Level of Significance 0.0486 
----- -----:---·-·-------·-------·--1------------- ---,,.,..,.,-

Adjusted Chi Square Value 773.3 1- ----------·- _ .. __ .. __ .. _________ .. _ ___ ··-----+------------,--------~,....--l------

Anderson-Darling Test Statlstic
------ ---AndB-rSOn:Darlfn·g·s%-·CritjCal value- -

Koimogorov-Smirnov""Tesistatistic 

1.49 

0.762 

0.0875 

______ K_o~~~or~v-Smirnov-5%-~~itic~_l Value. J 0.0731 

Data not Gamma Distributed at 5% Significance Level 

,____ ________ _ 

- - ---·-·-·--·-.. - -]--· r--·----..,:=-=:~-,--:---,:-: 

-~suming Gamma Distribution ___ __ ----·+---------..,..,...,..~......,.__,-..,....,.-~...,..,-=:-l-~~---t 

I- --- ·---------- 95% ApproXimateGamina ucl-,-l--::7:-=-0.,--04.,---



Number of Unique 

Raw 

Data 

Sd) UCL 0.21 



"f(i~~~~~~~~~~~ 
Result or 1/2 SOL (antimony) 
- -

-
General Statistics 

·----·--·--··-··------- -·---------T--Numbe! of V~lid ~amples I 166 I Number of Unique Samples 83 
--·--·-- . -·---·-····-···--··-···--.. ·--··- ·---
- --

·---·----~ Log-tiansformecfstaustics Raw Statistics 
-·· ·--·-····--· --·--... . .. 

Minimum 0.095 Minimum of Log Data -2.354 
----· 

5.5~: Maximum Maximum of Log Data 1.707 
------

Mean of log Data 
---

Mean 1.023 -0.654 
--- ·----··- ·------- ·-- --:c192 Median 0.24 SO of log Data 

.. -.. ·--·-----· -
so 1.14 

______ .. __ .Coefficient of Variation - -------
1.114 

--· --·----·-- si<ewness --- 1.329 r-----·-·---·- - ·---
__ ,., .... --·-·----·-· l --·------····-··-.. ... . -
.... _____ ... Reievaiii'ucL ·statistiCs _______ 
... ·--

Normal Distribution Test --------· Lognormal Distribution Test 
-··-----··---· 

Lilliefors Test Statistic ---o:291"' ----·---·---·----·Lllliefors Test Statistic 0.262 
-· --.--.. -----· .. --·-·-··---·· ---.. ·-···------·---~~ 

Lilliefors Critical Value 0.0688 Lilliefors Critical Value ---oJJ6ss 
--.. 

Data not Normal at 5% Significance Level ·-- Data "not Lognorm81at 5·%-Significance Level 
-·---____ .. 

·t----- --.. - ·-··-·-·-·----

-··------.. -----·----·---··· -···-·-·--·- .. 
Assuming Normal Distribution Assuming Lognormal Distribution 

- ·--·--- ·--
95% Student's-t UCL ··----------.. ·-----·-·---·--·95%-H-UCL ··--1.313 . 1.17 

-·--·······-·---
95% UCLs (Adjusted for Skewness) ·--~- -------

95% Chebyshev (MVUE) UCL 1.594 
---·-···-·--

9s%Adj.,.tod-CLT UCLr· 1.179t . . 97.5% Chebyshev (MVU .. E) UCL 1.829 
- 95% Modified-t UCL---1-:17f" .. 2.291 99% Chebyshev (MVUE) UCL 

--·------ ·-··------·-----·-· ----·-- - - · ·-·---·-·- ------------······---· - -=--·--Gamma Distribution Test Data Distribution 
-----· -···--·-·-··- . - -----·--.. ·--k star (bias corrected) 0.856 Data do not follow a Discernable Distribution (0.05) 

·-·--·----·· ... ·- -
Theta Star 1.196 

----··-·------·-----·---.. 
nu star 284.1 

---·---··-·- ·--------·----.. · - ··----· ·-·-Approximate Chi Square Value (.05) 246 Nonparametric Statistics ___ .. 
·-Q.0486 Adjusted Level of Significance . ·-95%CLTucLI1.169 

--·---· 
·- Adjusted-Chi Square Value - 245-:y- ·------· 

-··95% Jackknife UCL f~ 
--~··-

... ___ . __ .. _ ·-·- ·- ··----.. ~~---
95% Standard Bootstrap UCL 1.169 

------·---- Anderson-Darling TeSt-Statistic- ----·-·---- ___ , 
1.179 12.23 95% Bootstrap-t UCL 

-·-----·-----.. --- ·-·--
0.79 .. J -·--··· ··-----·--........... - ...... ---:-=-----

Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL 1.185 
--- ---·-·------

___ 95% ~erceniiie B~Of.strap ucL 1 Kolmogorov-Smirnov Test Statistic 0.286 1.179 
"·----·-··-··-·-·---

Kolmogorov-Smimov 5% Critical Value 0.0749 95% BCA Bootstrap UCL I 1.169 
- -·------·-·- - ·- .I ___ . __ 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.409 
--·--·-- --------·-· ,,. __ 

I 
----

97.5% Chebyshev(Mean·;· Sd) UCL- --1'.576 

Assuming Gamma DistributiOn 
:·- 1---1.904 99% Chebyshev( Mean, Sd) UCL 

9:"_Ap;;iox;mate Gamma UC+ 1.182 
··-·--· 

----·----· ___ .. ,_ 
··- .... 

95% Adjusted Gamma UCL 1.183 
-----··---·· ---- --..-·---·-·· --
--··-----··-----.. .. ·- ------------ --~576 Potential UCL to Use Use 97.5% Chebyshev (Mean, Sd) UCL 
--·- - ·--------·----- ··-
- -· ..... _,. ______ , ______ ·--
Result or 1/2 soC (aroclor-1254) 

··-·-·- · -·-·-··· --
- ----- ·-------- ·----·-.. ·- ·-----.. -··-··-···--- ------

---- -- ··--·· --·-·- --- ·-- --
General Statistics 

----- ·------ ·----·-Number of Valid Samples I 174 I Number of Unique Samples I 115 
- -- - -



Raw Statistics Log-transformed Statistics 
I-----------·-----·---M-in-im-u--m-.--·o1io1'"'6~-------------· 

Minimum of Log Data -6.422 
·-Maximum 11.5 Maximum of Log Data 2.442 

·-----··----------·------:M~e_a_n_1 __ -=-o.-=2-=-o5=-·+------
Mean of log Data -5.38 

------·-Median 0.0019 SO of log Data 1.955 
--·---------·--··---···--------·--=s:o-::o~--1.13.~1+------ ·f-----.. -

------·---·-··---::C:-o-effi-tci-en- t-ofVariation - 5.52:q--· 
--·-- ·----------·-·----·- Skewness a. a,~ · -r ---==- "-·]-·--
-----·----··------- ·--·--·-·--·------------Relevant UCL Statistic;-· ·--· .. -·---- ·-·- ·-·---

Lognormal Distribution Test 

Lllliefors Test Statistic 0.402 
_ ___________ N_o_rmal Dist::e;~st Stati:t~;~=a;~F--==~------·-

Lilliefors Critical vaiue o.0672 ··· 
- ~ 
~--· Lilliefors Critical Value- -0.0672 

ot Lognormal at 5% Significance Level - ---···------D- ata_ n_o_t _N_o_rm_a--1-at-5% Significance"Level Data n 
---------- ----------------+------ ·--
-· ------ .A:SSUrTlirigNormal Distribution A ssumlng Lognormal Distribution 

-----·--

95% H-UCL 0.0496 

-·-9 5% ChEibyshev (MVUE) ucL --0.0618 

-·----95% Student's-=t' UCL I 0.34 __ 7+----

95% UCLs (Adjusted for Skewness) 

_:. _.=::: =-~-~95:-9~=~~'ct~:; l--=~··-
·--- 97.so/o c lle'bY"stiav·{MvuE) uccr .. o .o754 

~~--99% Cheby~~~v. (MVUE) U~----0.1 02 

--------·-·--·-·-------Ga'mm8i5i'Stributkm Test --------1------- Data Distribu-tion 
---··----· ·-···Tst8r{bias correCted)"--·--- 0.195 -·--··--·--oatadOil Oi'tollow a Discemable Distribution (0.05) 

- T heiastar 1.049 --·-------------········--·---···------

Nonparametric Statistics 

-----·------------
nu'star j 67.95 

Approximate Chi Square Vailia(·-.0-5-) +---,-49-.~98- . ·--·------- ·---

·-95% c Lfucl'f" 0.346 
---· 

95% JacT<kniteLJCLfo.347 

-----95% Standard Bo-otstrap UCL 1 0.344 

---·---·- 95% Boot strap-! UCL 0.573 

95% Hall's Bootstrap UCL 0.86 

-------------·-----------·--···-·-
Adjusted Level of Significance - 0.0486 

=-=--===-·-Adju~:::uare Value ~-~~-=----------·-
Anderson-Darling Test StatistiCl 46.09 

-----·----- Anderson-Darling 5% Critical Value 0.92."'2::-+------· 

-----·----Kolmogorov-Smirnov'Test Statistic o.'437 95% Percentile BootStrap .. ucL 0.36 

------ 95% BCA BootitrapiJClf .. 0.439 

95% Chebyshev(Mean·;·Scl) u~il 0.578 

97.5% ·chebyshev(Mean, Sd) UCL --·· o:74 

---·--.. Kolmogorov-srTI~nov 5% Critical Value· .. ---0.0182 

-- Data -not Gamma Distributed at 5% Significance Levei------+-~------
·-----·---_99% Chebys~ev(Meao , _SdfucL l 1.05a 

------------·--·-·-- --·---
..... - - .. --

l 
se 97.5% Chebyshev~ean, Sd) UCL .L 0.~~-

Assuming Gamma D-is-tr-ib-u-tio-n--......... •-·------- -----·-·-

·--·---------9-5%ApproximateGariima·UcC ,_.-..,.0-.2-=7-=8·-l·----··--------

·---··· 95% Adjusted GamrriaiJcL·-+---o-.2-79-· -·--------·---

---·--··--·--·----·-·---:--:-:-=:-~,.,.--

Potential UCL to Use 

- ·-·---·---··---------- ----·-+----· ·---·--·--··· 

u 
------------·---------.. --··-----..1_. ....... _ ... _ ... _ . 

-·-- ·----------
Result or 1/2 SDL (arsenic) 

··-

··-· .. --
----·--------- --G-eneral Statistics 

.. ---
- ··--··---·--··- - ;;;;;--r-:----l 

146 Number of Valid Samples l 166 
·--.. -----------·-· ---·-··---·-·-·--'------- ·-

Number of Unique Samples-I 

---------Raw Statistics 

Minimum --0.085 
I------·--·-··-·----·----·---M-a-xi_m_u_m_ ·-·- 24.3·-

---------·-----------------M- eant-·-3.331 

____ M_e_d-ia-n4~--2.68-- -------

.. 

Log-transformed Statistics 

Mlolmum of Log Da'i ·2A~ 
Maximum of Log Data 3.19 

Mean of log Data 0.67 

SD of log Data 1 1.225 



·~-;·;,•·.~·~13::3~~~~~~~ ':r.;:.. .. ..:~-:~ ... •..J. 

so 3.269 

Coefficient of Variation 0.981 

Skewness 2.631 

Relevant UCL Statistics 
-----

Normal Distribution Test Lognormal Distribution Test 
----- ----· . --:·:-....-· ·--"· ------------·- ~-:-=-

Lilliefors Test Statistic 0.16 Lilliefors Test Statistic 0.155 
-

Lilliefors Critical Value 0.0688 Lilliefors Critical Value 0.0688 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

95% Student's-t UCL 3.751 95% H-UCL I 5.182 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL T 6.311 
I 

95% Adjusted-CL T UCL 3.8o4· 97.5% Chebyshev (MVUE) UCL 7.266 ________ .. _____ , ___ 
·-·-----·---·-·---·--

95% Modlfled-t UCL 3.76 99% Chebyshev (MVUE) UCL 9.141 
--·-.. -- -·- ---· --

Gamma Distribution Test Data Distribution 

k star (bias corrected) 1.057 Data do not follow a Discemable Distribution (0.05) 

Theta Star 3.15 

nu star 351.1 

Approximate Chi Square Value (.05) 308.6 Nonparametric Statistics 

Adjusted Level of Significance 0.0486 95%CLTUCL 3.749 
- ·--------·-- ~--··· 

· 95% Jackknife UCL 
f---.. ---

Adjusted Chi Square Value 308.3 3.751 
---·--·-·-·-···--·----·- ·--,--·----·-------·-----·---- ---- ---i736 I 95% Standard Bootstrap UCL 

Anderson-Darling Test Statistic 1.15 95% Bootstrap-! UCL 3.826 

Anderson-Darting 5% Critical Value 0.782 95% Hall's Bootstrap UCL 3.838 

Kolmogorov-Smirnov Test Statistic 0.0872 95% Percentile Bootstrap UCL 3.765 

Kolmogorov-Smirnov 5% Critical Value 0.0744 95% BCA Bootstrap UCL 3.782 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.437 

97.5% Chebyshev(Mean, Sd) UCL 4.916 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5.856 
---- - ·----- ..------- --·- ·----- -

95% Approximate Gamma UCL 3.789 
·----·-- ----95% Adjusted Gamma UCL 3.793 

- ·--

Potential UCL to Use Use 97.5% Chebyshev (Mean, Sd) UCL 4.916 

Result or 1/2 SOL (barium) 

__ ,,,, ___ . 
-~-ileralsiatistics --

-------·---------Number OtValld Sam pies 1 166 ___ J _______ .. ____________ Numbe~ of unique Samples 135 
--

Raw Statistics Log-transformed Statistics 

Minimum 18.6 Minimum of Log Data 2.923 

Maximum 2180 Maximum of Log Data 7.687 

Mean 237.4 Mean of log Data 5.104 

Median 139.5 SO of log Data 0.789 
--so 274.8 __ , __ 

-· Coefficient of Variation- f---·-------- ._.,, .. ----·--··-----·-·-----·---·---
1.158 

- --- ·----
Skewness 3.69-

Relevant UCL Statistics 



(~~~:·:,~'L~EiS~~~~EZ~~~~~ 
Normal Distribution Test Lognormal Distribution Test 

Lilliefors Test Statistic 0.276 Lilliefors Test Statistic 0.126 

Lilliefors Critical Value 0.068S Lilliefors Critical Value 0.0688 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

-- -----·--···---
Assuming Normal-Distribution Assuming Lognormal Distribution 

-·-·------ - 95% Student's-t UCL 1 
___ , .. , ...... _ -------·----ss% H-UCL 272.7 254.2 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 2~ 
. 

95% Adjusted-CL T UCL 279 97.5% Chebyshev (MVUE) UCL 321 .9 

95% Modified-! UCL 273.7 99% Chebyshev (MVUE) UCL 379.8 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 1.489 Data do not follow a Discernable Distribution {0.05) 
··---=---

159.4 

.. __ 
Theta Star 

---- -- 494.5--
H'""'" ______ , •. ,_,,,.,, _ __ -- --

nu star 
---

Approximate Chi Square Value (.05) . 443.9 .. - ·---··-·---
Nonparametric Statistics 

---
Adjusted Level of Significance 0.0486 95%CLTUCL 272.5 

Adjusted Chi Square Value 443.5 95% Jackknife UCL 272.7 

95% Standard Bootstrap UCL 271.5 

Anderson-Darling Test Statistic 7.901 95% Bootstrap-t UCL 282.1 

Anderson-Darling 5% Critical Value 0.771 95% Hall's Bootstrap UCL 283.4 

Kolmogorov-Smirnov Test Statistic 0.186 95% Percentile Bootstrap UCL 274.8 
·-· ---- f-· 

95% BCA Bootstrap ucLp:i9-:3"-.. Kolmogorov-Smirnov 5% Critical Value 0.0738 
- ···· . .. --·-.. .. ...... -...... -~ ------- .. ______________ .. __ .. 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 330.4 
- 97.5% Chebyshev(Mean, Sd) UCL 370.6 

- · 
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 449.6 

95% Approximate Gamma UCL 264.4 

95% Adjusted Gamma UCL 264.7 

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) uc:_L 330.4 

-·------------.. ·---· 
___ .. , -

Result or 112 SOL {benzene) 
___ ..__._ -- ... 

General Statistics 

Number of Valid Samples 83 Number of Unique Samples 78 

Raw Statistics Log-transformed Statistics 

Minimum 4.7500E-5 Minimum of Log Data -9.955 

------ .. -----~aximum -·--··-·----
MaxlmumofCog Data 

---
0.0221 -3.812 

... ---------- t---0.0040 ·-·---
.. _____ 

- :K9i5' Mean Mean of log Data 
·---

Median 0.0032 SO of log Data 1.26 

so 0.0036 

Coefficient of Variation 0.883 

Skewness 2.64 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 
-:--..-·--------·· Lilliefors Test Statistic r--0: 182 Lllliefors Test Statistic 0.135 

Liiiiefors Critical Value 0.0973 Lllllefors Critical Value 0.0973 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

,_ 



~~~~~~~~~~~ 
Assuming Normal Distribution Assuming Lognormal Distribution 

95% Student's-t UCL 0.0041 95% H-UCL 0.0079 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.0098 

95% Adjusted-CL T UCL 0.0048 97.5% Chebyshev (MVUE) UCL 0.0117 

95% Modified-t UCL 0.0047 99% Chebyshev (MVUE) UCL 0.0153 
- ---------·--· --~~·-... 

···--····---------- Gamma Distribution Test -- .. _ ............. 
Data Distrft:iution ----·-·-- .. ----

--·· -
k star (bias corrected) 1.16 Data do not follow a Discernable Distribution -(0.05) - --

Theta Star 0.0035 

nu star 192.5 

Approximate Chi Square Value (.05) 161.4 Non parametric Statistics 

Adjusted Level of Significance 0.0471 95%CLTUCL 0.0047 

Adjusted Chi Square Value 160.9 95% Jackknife UCL 0.0047 
·-·--·--1- 6:000 95% Standard Bootstrap UCL _____ .. - -------:-..,-:-- - ---:r.ss- ----.. ---··------1-- ----

Anderson-Darling Test Statistic 95% Bootstrap-t UCL 0.0049 
-··---· Anderson-Darling so/;; Critical Value --- ---95% Hall's Bootstrap UCL 0~0050 0.778 

Kolmogorov-Smirnov Test Statistic 0.114 95% Percentile Bootstrap UCL 0.0047 

Kolmogorov-Smirnov 5% Critical Value 0.101 95% BCA Bootstrap UCL 0.0049 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0058 

97.5% Chebyshev(Mean, Sd) UCL 0.0065 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0080 

95% Approximate Gamma UCL 0.0048 
--- - -

95% Adjusted Gamma UCL 0.0048 
... --.--.. ----· --.. ··-·-·-··-·-- ---....__, _____ , -- .. _ .. ____ ... ________ 
.. .... 

Potential UCL toUse Use 97.5% Chebyshev (Mean, Sd) UCL i o.oo6s 
--

Result or 1/2 SOL (benzo(a)anthracene) 
~· 

----
General Statistics 

Number of Valid Samples [ 166 I Number of Unlq.ue Samples ·1 110 
·---··-·--·-.. -------------------- __ .. __ , ___ .. _______ ,_ ·--

--... ~ -----· 
Raw Statistics Log-transformed Statistics 

1----
Minimum 0.0044 Minimum of Log Data -5.4 15 

Maximum 5.02 Maximum of Log Data 1.613 

Mean 0.268 Mean of log Data -3.885 

Median 0.0054 SO of log Data 2.05 

so 0.765 

Coefficient of Variation 2.854 
-- Skewnes~ 4.224 

--·-----
------.. ------- ____ .. __ .. --

-- Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Lilliefors Test Statistic 0.395 Ulliefors Test Statistic 0.315 

Lilliefors Critical Value 0.0688 Lilliefors Critical Value 0.0688 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

-· Assuming Normal Distribution Assuming Lognormal Distribution __ ,,. --· .. --~--.. ..... 
. 95% H-UC~28f 

---
95% Student's-t UC_L __ 0.366 

95% UCLs (Adjusted for Skewness) 95%chebyshev (MVUE) u·cl o.'347 

95% Adjusted-CL T UCL 0.386 97.5% Chebyshev (MVUE) UCL 0.427 

95% Modified-t UCL 1 0.369 99% Chebyshev (MVUE) UCL 0.584 



Gamma Dlst1ibution Test ata Distribution 

k star (bias corrected) 0.272 Data do not follow a Discemable Distribution'"(o~ii5) ____ 
-·--·-:-4--:-::-::-=--l 

Theta Star 0.986 
---------

-· nu star 90.22 
arametric-StatlstiCs-·---·-·--·-Approximate ctliScjua;:eVaiUe'{ .05) 69.32 Nonp 

________ ,______ ------:----:l~---·-.. -- ...... __ , ___ _ 
Adjusted Level of Significance 0.0486 ·----gSo/o CL T UCL 0.366 

-·----M-
0.366 95% Jackknife UCL ---·---------·--- Adjusted Chi Square Value· --s9.16""··-+-----·--·--

-.......... _ .. ____ ~-
0.362 95% Standard Bootstrap UCL 

, ______ .. ,_,_, ---·---·---· ·------+----·-- _________ ,, __ _ 

.... _.... ..... __ ., ________ Andel-SOn::-Oarling Test Statistic-~3 -·-95% Bootstrap-t UCL 0.399 

Anderson-Darling 5% Critical Value .. --o:S8f" 95% Hall's Bootstrap UCL 0.394 
·------5% Percentile Bootstrap UCL 0.37 ~ogorov-Smimov Test Statistic +----=o-:.3:-.::2"""4+-----..... _ .. __ _ 9 

---·"-··- -· 
0.385 95% BCA Bootstrap UCL 

+-~~~+-------- -------Kolmogorov-Smirnov 5% Critical Value 0.0791 
-·-

o/o Chebyshev(Mean, Sd) UCL 0.527 
1---· Data not Gamma Distributed at 5% SignifiCance Level _ .. ____ ,_95 

cy;·chebyshev(Mean~Sd) UCL 
- --

0.639 
0lo-Chebyshev(Mean, Sd) UCL 0.859 

I--·--·----,,------,--=-----~==~=~=..I ..... ~=--···------97.5 Assuming Gamma Distribution 99 
------··-

95% ApproximaieGailiiiia"licL o.349 
-·----.. ·--·--· ---- -95%-Adjusted Gamma UCL 0.35 ------ ·-·--
·------·-·---.. ·----.. ·-·-""""'"'-···---·-----! ·----1-·--·-·-""""""·---- ··-·-- __ ,_, -----

-----PotentiaiucL ·t-o"""u..,.s_e ____________ --- -· -~--o Chebyshev (Mean, Sd) UCL Use 99o/c ---oTs9 
_____ J ··---------___ , .... ·----·--

.. ____ ,,, , ____ _ ... ...--.---·-
-------Result or 1tisbL (benzo(a·-)p-y-re_n_e_) --------------·----'-·----·-

, _ ,_,,_, _______ 
----····-·-------·············---·--.. --

-----Gerieri:ii"statistics 
, __________ 

·-----N~~-b_e_r ~~-a_ii~-s-~~pl:s 1 166 ---_ _. ____ ·--.------=------Number of Unique~~~!~.~] 137_ 

.. ------·-----------·--
nsformed Statistics 

·-··-·-·----··----------.. ·--·-·---...... ,_ .. , ______________ ___ _ -r----------·,..--
Raw Statistics Log-Ira 

Minimum of Log Data I -5.4~ 
Maximum ·arCo9oata 1.585 

- Mean-of log Data I -3. 193 

___ ___ , ______ , ______________________ ....,_ ·---:--+-------·-..... ___ , _____ , 
Minimum l 0.0044 

______ .. _ ____ ·-~------·----.. ····-___ M_a_x_:::n ,. ~~ - ·----------

·- 2.033 SO of log Data 
----·-----·--·-----·--------:-M"""e""'d:-ia-n+---:o-,:.0:-::2=531 

-·---·-·-----·--------------s""o,-~-.. _-::o-,:.8:-:::5:-::6-r---------·-·-- -··-----·----·· .. , .. ____ 
- .......... _________ . _____ c""o- e-:ffi""lc...,.ie-n-t-o-:cr v""'a_r..,..ia-:tic-on- 2.468 ---

----------------...,-:-----+--::-c::-::-c:-1"-----·----·----
Skewness 3.524 

1-·--- ------·- ·---------·----.. --·'----
---·--·--· 

-·----· 
al Distribution Test 
... 

. ~--Lilliefors Test Statistic 0.137 
·-·-.. 

Lilliefors Critical Value ·- 0.06~8 

·----·--- -R"e'ievani-ucc statis-tics 

·------~=·--r:JOm.al Dis~_ibution_ Test--=~ --.. ~---..,._~-------..,.L-o-gn_o_rm 

==-~~===--- ~:::::::: ~~:::t~~::: 6~::8+------
Data not Normal at 5% Significance LeveC- ----+-----0-·a- ta_ n_o_t_ -Lo_g_n_o_rm _____ .,... __ al at 5% Significance Level 

l-----------·-- ----------------·----11-----·---·-----·- - --

Lognormal Distribution 

.... _______ ---------:--:-:---:-::::-:--c-:-:--.--------·1------·-------
Assuming Normal Distribution Assuming 

_ , 
95% H-UCL 0.54 ---·-------- 0.457 1--·---------

95% Chebyshev (MVUE) UCL 
---·--·--- --=-=:c:-:-.-·-:::-:--...,.~--9...,..57%_s_~t:-:-u_d_en_t_'s_-t...,..u_c_L.....~...I ____ I------____ _ 

95% UCLs (Adjusted for Skewness) 0.666 
-·----·-···-------·- -· 1--·--- ------

95% Adjusted-CL T UCL 0.475 97 .5% Chebyshev (MVUE) UCL 6':819 
---·- 95% Modified-! UCL ----o:4(5" ------- 99% Chebyshev (MVUE) UCL 1.12-

-----·--·-------·-···-------l----- -·-------.. --·--·--·---·-·----·-·----· 
.. ____ 

____ , ____ .. ___ 
ata Distribution 

-------.. ---·-·--·----·-··------------ ·----------.. - ---·-::: 
Gamma Distribution Test D 

Discernable Distribution (0.05) 
---

.... 

--

--k-star{blascorrected)l ___ 0.318 - Data do -.=iot-fo"ilow a 
_ .. _____________________ Theta stai-T --1.09 1-----------

-·----------nu starl 105.6 --+-



~~~~~~~~~~~ 
Approximate Chi Square Value (.05) 82.89 Non parametric Statistics 

Adjusted Level of Significance 0.048€ 95% CLTUCL I 0.456 

Adjusted Chi Square Value 82 .. 71 95% Jackknife UCL 0.457 

95% Standard Bootstrap UCL 0.456 
-

Anderson-Darling Test Statistic 13.58 95% Bootstrap-t UCL 0.481 
--· 

Anderson-Darling 5% Critical Value 0.864 95% Hall's Bootstrap UCL 0.476 
--·--·----- ·--·-----···--·-··------~:--1---:--·---

95% Percentile BootstrapUCL .. - -
Kolmogorov-Smirnov Test Statistic 0.217 0.46 

-- -
95% BCA Bootstrap UCL I Kolmogorov-Smirnov 5% Critical Value 0.0784 0.482 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev( Mean, Sd) UCL 0.636 

97.5% Chebyshev(Mean, Sd) UCL 0.762 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.008 

95% Approximate Gamma UCL 1 0.442 

95% Adjusted Gamma UCL I 0.443 
---· --- I 

I 
---·-······---·--- Potential uc[iO'Use '"'"'N--

Use 99% Chebyshev (Mean, Sd) UCL 1.008 
-----··-·----- ·-----· --
--- -
Result or 1/2 SOL (benzo(b)fluoranthene) 

General Statistics 

Number of Valid Samples I 166 ~I Number of Unique Samples I 145 

Raw Statistics Log-transformed Statistics 
----·-·-----------.. 

-~~inimum I o]io33 
1--· 

Minimum of Log Data 
---·----

-5.688 
---· 1'Ts7 Maximum 5.97 Maximum of Log Data 
---

Mean 0.466 Mean of log Data -2.669 
-

Median 0.0825, SO of log Data 2.179 

so 1.023 

Coefficient of Variation 2.192 

Skewness 3.432 

-·---.. ---·----·-· ·---·----··-
.. ___ .... _, ___________ 

Relevant UCL Statistics 
--·--. 

Normal Distribution Test 
.• 

Lognormal Distribution Test 
-··----·--·---

uiTiefors Test Statistic j 0.325 Lilliefors Test Statistic 0.16 

Ulliefors Critical Value 0.0688 Lilliefors Critical Value 0.0688 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

95% Student's-t UCL 0.598 95% H-UCL 1.322 

95% UCLs -(Adjusted for Skewness) 
--· 

95% Chebyshev (MiluE')'UCL 1.605 _________ ... _________ ... .. 
---···--· 

97.5o/o Chebyshev( MVUE) UCL 95% Adjusted-CL T UCL 0.62 1.992 
-- - 99% Chebyshev .. (MVUE) UCL 95% Modifled-t UCL 0.601 2.752 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 0.35 Data do not follow a Discemable Distribution (0.05) 

Theta Star 1.332 

nu star 116.2 

Approximate Chi Square Value (.05) 
---·--- Non parametric Statistics 

-· 
92.33 _____ .. __ 

0.0486 
_,. __ , .. ,_ .. __ ,.._. - ----95o/;·ci.T UCL 0.597 Adjusted Level of Significance 

-·-- .. ~----·--"' --0.598 Adjusted Chi Square Value 95% Jackknife UCL 
--

95% Standard Bootstrap UCL 0.6 

Anderson-Darling Test Statistic 6.109 1 95% Bootstrap-t UCL 0.629 



~~~~~~~~~~~~ 
Anderson-Darling 5% Critical Value 0.856 95% Hall's Bootstrap UCL j 0.624 

Kolmogorov-Smirnov Test Statistic 0.144 95% Percentile Bootstrap UCL 0.604 

Kolmogorov-Smirnov 5% Critical Value 0.0781 95% BCA Bootstrap UCL 0.609 

Data not Gamma Distributed at 5% significance Lev_e_l ----
.. , ___ ,. ·-·-

95% Chebyshev( Mean, Sd) t..fcT f------· 
0.812 

97.5% Chebyshev(Mean, Sd) UCL 0.962 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.256 

95% Approximate Gamma UCL 0.587 

95% Adjusted Gamma UCL 0.588 
·- ... ~---

-·---··----Poien.tiai -UCL to Use -·-'---· - ·- --· .. ·---· ~:-:-:-=-:--- - 1.256 ' Use 99% Chebyshev (Mean, Sd) UCL 

Result or 1/2 SOL (benzo(g,h,l)perylene) 

-· .... 
··-----aeneral Statistics - ----------

Number of Valid Samples I 166 I Number of Unique Samplesr 125 ··-

Raw Statistics Log-transformed Statistics 

Minimum 0.0044 Minimum of Log Data -5.418 
-

Maximum 4.24 Maximum of Log Data 1.445 
-··--·M-----000 -~·- i- 0.251-

~-............. __________ , 
Mean of iog· Data --~-3:3~>"5-Mean , ___ 

Median 0.026 SO of log Data 1.982 

so 0.606 

Coefficient of Variation 2.415 

Skewness 3.815 ------- -· -· 
,_,.,_,_..,, , .. _...,. ______ , - Relevant UCL Statistics ____ 

..... ...--- ---
-· -Normal Distribution Test Lognormal Distribution Test 

Lilliefors Test Statistic 0.342 Lilliefors Test Statistic 0.221 

Ulliefors Critical Value 0.0688 Lilliefors Critical Value 0.0688 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 
----- ......... 

___ , __ 
"---·--·--- ... -· 

-· -
Assuming Normal Distribution Assuming Lognormal Distribution 

95% Student's-t UCL 0.329 95%H-UCL 0.401 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.497 

95% Adjusted-CL T UCL 0.343 97.5% Chebyshev (MVUE) UCL 0.609 
-

95% Modified-! UCL 0.331 99% Chebyshev (MVUE) UCL 0.83 
--···------·--·----------·--"·-·" ____ - ------ --------- ---·-

Gamma Distribution Test Data Distribution 

k star (bias corrected) 0.338 Data do not follow a Discernable Distribution (0.05) 

Theta Star 0.742 

nu star 112.4 
---------·~- ··--·-· --

Approximate Chi Square Value (.05) 88.9 Nonparametric Statistics 

Adjusted Level of Significance 0.0486 95% CLTUCL o:328 

Adjusted Chi Square Value 88.72 95% Jackknife UCL 0.329 

95% Standard Bootstrap UCL 0.331 

Anderson-Darling Test Statistic 13.2 95% Bootstrap-! UCL 0.352 
-

Anderson-Darling 5% Critical Value 0.859 95% Hall's Bootstrap UCL 0.347 
--·-·--···---.. o.19if' - --------.. ·-·-----·--·----95o/~· Percentile Bootstrap UCL 0':329 . Kolmogorov-Smirnov Test Statistic 

Kolmogorov-Smirnov 5% Critical Value 0.0782 95% BCA Bootstrap UCL 0.342 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.456 

I 97.5% Chebyshev(Mean, Sd) UCL 0.545 



Potential to Use Use 



-·----.. --.. ···-----------------
Result or 1/2 SOL (beryllium..,.)·--·---------.. ---.. ·--

__ .,_ -
--.. ·------·--------------------·-·-- ... 

-·-------·-----------------::G=-e-n-e-ra71 -=s~ta~tis-,.:tl --- .. ... ________ 
cs 

------------·-----~umber of Valid Sarii'P~f_ 166 _l __ - -·---Number of Unique Samp§T·86--
---·-··-·------- -

- ·----·-----·-··-, R=-a-w- S"'"ta-..,.tis_,ti,...cs ·----- log-transformed Statistics ----·------·----- ................ _, _______ _ 
Minimum 

- ---··--14-Minimum of Log Data -6.47 
·--·-"-"·-·····-----·--·------· 

Maximum of log Data 1.526 ____ ____ _ .. _ .. _______________ -!----~ 

Mean , ____ ... ., ........... ________ , ________ , _ __ -l--

Median 

-----·-.. - Mean of'Tog Data. -1.111 
---·--- ----------SD of log Data 1.003 __ , __ ..... - ...... , .. ____________ , ____ .... ___ 1--_ 

SD 
--------- ·---·-

.. -·--···------.. ---coefficie-nt-ofv-ar-ia-tlo- n-+---·-:::=.-=-+-- --·- ·- ··-----··- --··--· ___ ,_ 

.. ____ Skewness ----- ...... ·--·-

·-·------.. - .. ---·---------------::Relevant UCL Stat ... - ··-is tics 

-------··-----· Normal Distribution Test -1 
--·----·- ·--···· Lilliefors Test Statistic f--0:153·1--
--------- Lilllefors Critical Value · 0.0688Ji--

- ·--··-·oata not Normal at 5% Significance Level------l· 
-·-·-· · -··---=~--=]--

·-·- Assurllfng Normal Distribution -·-~--

... 
LognormaiDistributlcin Test ·-·--.. -

-- ·-----.--·-·--LHiiefors Test Statistic 0.151 
.. ---·-.. ·-

Uiilefors critical Value 0.0688 

Data not LOgnormal at 5% Significance Level 
--· - ·----·-

Assuming LognormSI Di'Stiiilution ···----------.. -

I----··-·--------- 95% -St-udent's-t UCC"r-·--_0.519 ~. --~ 

95% uclS (Adjusted tor-Skewness) 

95% H-UCL ·--o.64<r 

----··95% Chebyshev (MVUE) UCL ·- o.16r 
-------- ··-·······---·---95% Adjusted-CL T ucC ---o-.5-34- ---·-·· .. --... 97.S% Chebyshev (MVUE) UCL 0.86 

~----·===~.~~~----_·_-_· ··--==-~---_-9:_'Y~_-M_o_CI_ir~e._--d_-t_u_c_L_·-.___o~-~~F 

--~~==·-.... -..... -.--.~~~~~--G~a=m=~a-Dlstribution Test .. ~ 
k star (bias corrected) 1.57 

------- ft1eta Star 1----::-0.--::296 __ 

--.. --·-----·------------nu- st_a_r 521.2 

Approximate Chi Square Value (.05) 469~ 
_____ .. _ __ .. ______ _:.djusted Level of Significance l--__ o:?486 __ _ 

Adjusted Chi Square Value 468.9 ______ .. ________ , _____________ ,. ___ -----· ---

-·--------·-·---.. --:::- - -·--·--·-
99% Chebyshev (MVUE) UCL 1.049 

·---·----... --··--·-·--.. --.... ---·-

...... - ....... ___ Data Distribution ·----
"i5ata donot follow .. a Discernable Distribution (o.osr ---·-
-----· ·--·-·- · ·-----
------··------·-· ... 

- ··-··--·-·· 
Nonparametric Statistics 

--·---·-· -
95% CL T U~~-----o.s:iS-

- ·-
95% Jackknife u_?L.. 0.519 

- ·-
95% Standard Bootstrap UCL 0.518 

----···-.. -------··-Anderson-Darliii9Yest statistic 95% Bootstrap-t UCL ~.544 --·--·----------··-------- ··-..... ___ , __ ...... -------·-·-·· , __ , __ , ... 
Anderson-Darling 5% Critical Value 95% Hall's Bootstrap UCL 0.772 _ ....... ____________ .. .. --·-----·~-

Kolmogorov-Smirnov Test Statistic 
··----····· 

0.52 95% Percentile Bootstrap UCL 

·---~imogorov-Smirnov· 5% Critical Value-· ......... ----··-95% BCA Bootstrap UCL 0.535 
1----· .. :·-

Data not Gamma Distributed at 5% Significance level -· 95% Chebyshev(Mean, Sd) UCL o.6o7 
-------·-----.. --- ··---·---I-···_·--+--
---------AsSiJrliiriQGamma-oistributlon 

97.5% Chebyshev(Mean, Sd) UCL 0.668 

99% Chebyshev(Mean, Sd) UCL 0.789 
-·-- - -·- -· 95% Approximate Gamma UCL 0.516 ·---· 1----

1------::--=-:=·+--
95% Adjusted Gamma UCL 0.517 

··-·-···--------·-·--·----·-· 1---·----

---------------------··--+----1-- ··-.. --·-----· -f--·---

Potential UCL to Use 
........... --

Use 97 :5o/; Chebyshev (Mean, Sd) UCL 0.668 
-·------------·-------·----- -··-- -
...... -----------·--···--·-·--·- ------··---·------- -·----- ---

---·----
------·--------·------

1-------------·-----------·-......... ----:::----:--=~~ 
General Statist ·-· ics 



I--------------·-~ umber of Valid Sample~·-66_--..JL ____ ·--·----- ---~umber of Unique Samples j_~--

T Log:tranSfon:nedStatistlcs 
----,..,.,-.,---.----;:--::-::--:-=l-----·---

- ·------·------Raw Statistics 

Minimum 0.?04~, Minimum of Log Data -5.318 

Maximum 1.02 -----Maximum of Log Data 
I-----------·-·------ -----Mean -----0:0219r----·----- Mean of log Data 

---··-·-...,.-M-e....,di-an-t·---0.0057 -----S-0-of log Data 

SD ·----0.085 - - - - - '1----

··-·---------·- Coefficient of Variation -- 3.873 -._·-_-_ -- -_-_··-__ --_-_-·_-···----------------·---·-- _ --__ -_· 
--·---·-·------·-·-·-·~·M------SkewnesS - - 10.41--~---·--------

------------------~---~ 

---·--··-··-·-·--- ·----- -----::R::-e-:-le_v_a-nt:-:U-:-C::-:L~Sta~tis-t-=-ics-------------

----···---·----Normal Distribution Test Lognormal Distribution Test 
---·-··-·-··------------ Lilliefors Test Statis-.ti-c .....---::0:-.4:-::2-:-1·-i --- ·-· Lilliefors·r=e-s-t S:::-:t-:atistic 1-0.405 
---------------.====-Liiliefors Crltica""l v'...,.....,al-ue-+--:o:-.o"'6~8-~ ---------- ---=--::~.=-Tiiiie'tO"rs-crfilcal vaill&J ___ o:o688 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 
------·----·----·------

Assuming Normal Distribution -----···· r---· AssunlirlQT:OQriOrmal Distribution ··---.. -·--

l-----====----~ .... ----~---------9_5_%_s_tudent's~[-~~6328J-----.------------===-- 95% H-UC~ ·=~~:a~~ 
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.0191 

===----~----95% Adj~~ted-CL T uc_~]=-6:0385' __ :~=-97.5% Chebyshev (MVUE) UCL ----o:·o214 

---·--··· 950f<,_~odif~d-t U~=_j~37 ----· 99% Chebyshev (MV~_E) UCL ·- 0.0259 

''G"iiiii"ma DistribiillO-ii--=resl·-- ------~-- Data DistribUtion 
- --------- k star (bias co.rrected) 0.662 ----o-8taCiOfiOtfullow a Discernable Distribution (0.05) 

---.-~--~~----------·=-···-A--p-p~r-o_x-imate C- h-i Sq_u_a-re-V:~~·,-:-~·-lr -~-::-:-:3.,...3,.-~+-~ ~--- ~onpaffime~c Smtistics . 

- ··- ·---··---- Adjusted Level of Significance 0.0486j________ ---~CL T UCL -o:o328 

- ·····-----·-----·---·-Adfusted.Chi Square Value 186.1 · ·---------·-····------· 95% Jackknife.UCL 0.0328 
-·-·-···-----··----------·-------- ----·-··· 95:-::o;,""o-=s-ta-n-:d-ar-:d""B,..o.-o-ts-tr-a-p""U""c""L-+--0-.03_2_8 

·------·--·---- A,....n-d,....e-rs-on-Darling_rest_StatiStiC-· -- -33:·=-;=,- ·----------::-9"'5% Bootstrap-t uc·L-~~-0-.0-6-41 

--~~~-.---=-~-··=====-A.,_.nd..,-e-rs_o_n-=-D~arling 5%Critical Value -·o=-.8:-:0:-:4-+--------------95% Hall's Boo"iStrai)uc·L--+j---o-.-07_8_6 

Kolmogorov-S-mlrnov Test Statistic 0.43 ------·-95% Percentile Bootstrap UCL 0.0344 

Kolmogorov-Smirnov 5% Critical Vaii:ie 0.0757 95% BCA Bootstrap UCL --0.0415 

=~-D_a~~--o-t ~~-m_m_a_D_is_ir_ib_ut:d_·-a_t_5_%_S_i_g~~~.~_:_e_L_e,...ve_l ___ +l-·--------·----~95%-Chebyshev(Mean, sd)ucL ·-~:~: 

____ --.. ==~ A5sumT"._g_G_a_in_m_a_D._is_tn_·b_u_ti_on_· ___ -.... ______ --lT· -_o:o875 

95% Approximate Gamma UCL 0.0259 
-----·· -----

95% Adjusted Gamma UCL 

Potential UCL to Use 
1------------- ·------·---·-·-··--·--··-

-------
Re5Uii0r172'sol(b0ron-> -··-- ··--------------·----

---·-------·----------·-----1 
1-----·-------·---------·-----=--~~-:-:--------·------···---

General Statistics 

__________ --N.umber of Val.~d Samples j 166 --====~~--------------~--~-u-m_b_e_r o_f_U_n~que-S-amples I 114 __ _ 

. 
_______ R_a_w_s_ta_ti_·s-ti-cs----~~·n_·,~~~~. --0.475f----- Log-transformed Statistics ·--------·-···----MinimumofLOQData 

-l----1 
c_________ Maximum j 54.4 Maximum of Log Data 



~~IT3Z28T73TY~~~~~~~~~ 
Mean 4.811 Mean of log Data 0.742 

Median 1.475 SO of log Data 1.361 

so 6.242 

Coefficient of Variation 1.298 

Skewness 3.515 
·-·----- ----

---"-""--.... ·-- ____ , ____ .. ______ Relevant UCL Statistics 
___ ,_, -----·-- .. .......... - ......... .._ _____ .. 

Normal Distribution Test-· - .. ___ Lognormal Distribution Test 

Lilliefors Test Statistic 0.244 Lilllefors Test Statistic . 0.253 

Lilliefors Critical Value 0.068S Lilliefors Critical Value 0.0688 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 
- .. -

95% Stuqent's-t UCL 5.612 95%H-UCL 6.904 

-·-·----·-95% UCLs {Adjusted.for Skewness) ---- 95% Chebyshev (MVUE)UCL 8.515 
----.. ----··------... -----· .. ·- -·~---f--9.929 95% Adjusted-CL T UCL 5.749 97.5% Chebyshev (MVUE) UCL 

95% Modified-t UCL 5.634 99% Chebyshev (MVUE) UCL 12.71 

Gamma Distribution Test Data Distribution 
-

k star (bias corrected) 0.716 Data do not follow a Discemable Distribution (0.05) 

Theta Star 6.716 
.... ---

nu star 237.8 
-- --
Approximate Chi Square Value (.05) 203.1 .. ----· Nonparametric Stati's"'i'i'C:s 

--····----·-- .... ----·- --·--···- .. - ..... SS%CLTUCL -
Adjusted Level of Significance 0.0486 5.608 

---· 
Adjusted Chi Square Value 202.9 95% Jackknife UCL 5.612 

95% Standard Bootstrap UCL 5.63 
.. 

Anderson-Darling Test Statistic 11.51 95% Bootstrap-t UCL 5.814 

Anderson-Darting 5% Critical Value 0.798 95% Hall's Bootstrap UCL 5.949 

Kolmogorov.Smimov Test Statistic 0.252 95% Percentile Bootstrap UCL 5.594 

Kolmogorov-Smirnov 5% Critical Value 0.0754 95% BCA Bootstrap UCL 5.756 
-

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.923 _, _________ , 
---~ 

--·-- . ··- ---ygj"-] 97.5% Chebyshev(Mean, Sd) UCL 
-

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 9.632 

95% Approximate Gamma UCL I 5.633 

95% Adjusted Gamma UCL 5.64 

Potential UCL to Use Use 97.5% Chebyshev (Mean, Sd) UCL 7.837 

- -· 
Result or 1/i.soi.. {butyl benzyl phthalatej 

·- ·-

- - _, ........... __________ ..... ·-- ·--

General Statistics 

Number of Valid Samples 166 Number of Unique Samples 69 

Raw Statistics Log-transformed Statistics 

Minimum 0.0054 Minimum of Log Data -5.212 
-

Maximum 0.617 Maximum of Log Data -0.483 

Mean 0.0203 Mean of log Data -4.633 
--------------- ~·- -------.. - ·- - -----·-.. ·- so of log-Data 0.9ci6' Median 0.0064 

.. -
so 0.0558 

Coefficient of Variation 2.752 

Skewness 8.42 



Normal Distribution Test 

Lilliefors Test Statistic 

Lilliefors Critical Value 

----.. Data not Normal at 5% Significancel.evel 

Relevant UCL Statistics 

0.395 

0.0688 

Lognormal Distribution Test 

Lilliefors Test Statistic 

Lilllefors Critical Value 

Data not Log._n_o_rm_a_l_a_t 5- % Significance Level 

0.392 

0.0688 

--.. ----·-------------·---------------·-.. -- . --·------·------1 
1---------------------~-~~~------------------ ------------------------~~~~------------~ Assuming Normal Distribution 1 Assuming Lognormal Distribution 

95% Student's-t UCL 0.0274 95% H-UCL 0.017 

95% UCLs {Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.0199 

95% Adjusted-CL T UCL 0.0304 97.5% Chebyshev (MVUE) UCL 0.0222 

95% Modified-t UCL 0.0279 99% Chebyshev (MVUE) UCL I 0.0266 

Gamma Distribution Test-·--·---------+ -------.. -·----D-ata.......,D,...,i-st...,ri,..b-utl..,..o_n ______________ 1 

------------·------,-k-siar('bi"85Ccirrected)" --o:fg] - ·- ----o8tado not follow a Discernable Distribution (0.05f ___ _ 

Theta Star 0.0255 

nu star 264.5 

Approximate Chi Square Value (.05) 227.8 Non parametric Statistics 

Adjusted Level of Significance 0.0486 95%CLTUCL 0.0274 

Adjusted Chi Square Value 227.5 95% Jackknife UCL 0.0274 

95% Standard Bootstrap UCL 0.0273 

Anderson-Darling Test Statistic 32.49 95% Bootstrap-t UCL 0.0361 
.... ______ .. _____ 

-----·' 95% Hall's Bootstrap UCL 0.058 1------------------·------·1----·--i--------
Anderson-Darling 5% Critical Value 0.793 

95% Percentile Bootstrap uc·L 
- ............. ,_,_____ - --------~-------lo----·--·----------

Kolmogorov-Smirnov Test Statistic 0.418 0.0288 

95% BCA Bootstrap UCL 1 -----------~~--~~-~~~~~-r-~~~-----------------------------Kolmogorov-Smirnov 5% Critical Value 0.0751 0.0313 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd} UCL 0.0392 

97.5% Chebyshev(Mean, Sd) UCL 0.0473 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0634 

95% Approximate Gamma UCL 0.0235 

95% Adjusted Gamma UCL 0.0236 
----~-----~-----------------------------~~--~ 

----... ------..,..P-ot-e-nt-ia_I _U_CL_t_o_U_s_e ______ ..J.,_ __ ----l'---------Use 95% Chebyshev (Mean-, S-d-) U-C-L --0~03_9_2 

1------------·--.. ---·--------- ·------··-....I....----------------------------.L.-------1 
--···---------------------------------------------------------------------------1 
Result or 1/2 SOL {cadmium) 

General Statistics 

Number of Valid Samples 166 Number of Unique Samples 76 

Raw statistics Log-transformed Statistics 
-----------------------,-M.,..in.,...im- um-., -o:ooas--·------------------M....,..In . .,...lm_u_m_o...,(Log Data 

Maximum of Log Data 

-4.768 

2.273 

Mean of log Data -2.576 

SO of log Data 1.888 

1--------·-----------------L----__j'-------------------·-------•-----
__ ... _____ .. _·-··---·--------------R,...e-c-le_v_a-nt_U_C---Lsta·-tis_t.,...lc-s----------·------------------.. 

Normal Distribution Test Lognormal Distribution Test 

Lilliefors Test Statistic 0.352 Lilllefors Test Statistic 0.227 

Lilliefors Critical Value I 0.0688 Lilllefors Critical Value ! 0.0688 



el + Data not Lognormal at 5% Significance Level 
-~--.. -- --- -M·--------·· ---·-

; --

Data not Normal at 5% Significance Lev 
1----·------------------.. --

Assuming Normal Distribution Assuming Lognormal Distribution 

~CL I 0.446 95% H-UCL 0.709 

95% Chebyshev (MVUE) UCL 0.884 

_ .. ___ .. __ .____ 95% Student•S4 U 

- ·-· .. ·---:9:-=5=% UCLs (Adjusted for Skewness) 

C~92 97.5% Chebyshev (MVUE) UCL 1.077 
d:: o-:453 --- ·-·-----·---9-9% Chebyshev (MVUE) UCL- - 1.454 

-----l-· -----

95% Adjusted-CLT U ---·-·---·-
_, ______ , ____ , ______ .. ---=-~- ·---

95% Modified-t U __ ......... - ..... _. ___ .. ___ .. ., ....... ____ .. ___ . __ _ 
Gamma Distribution Test -----l--------·····--oata Distribution · · 

ted~ =-~:~---~ata do ~~~·foil~~.~. Disc~mable Distribution (0.0~--
Star 0.773 

,_,_ .. _.. ·--·----·--·-·-·-· . 
star 143.9 

_ ........... --.-·'k'Star-(bias correc 

1----·--------------------
Theta 

---------------·---·-·---nu ____ , _____ , ____ .... ___ . ___ , ____ .,.-...,.. 
Approximate Chi Square Value(. 05) 

nee Adjusted Leve'i"O'i'SiQnifica 
--------------Adjusted Chi Square Va lue 

.. -

stic 
.... -
lue 

-----·-------~---=--:c---.. - ·-
Anderson-Darling 5% Critical Va 

--------- Kolmogorov-Smirnov Test siati stic 

·lue 

____ ........ ~ .. 
·--~ .. io iiparametric Statistics 

..... ~.2.~~~4~ __ ,_., ____ , .. , 
95%CLTUCL 

117 I 95% Jackknife UCL 

=sao} ~ _?•% s~;:~ro.:::~, ~~~ 
0.835 95% Hall's Bootstrap UCL 

. --··--.... - .. 
0.204 1 95% Percentile Bootstrap UCL 
0.07721 _____ .. ____ .. __ .. _ -- 95% BCA Bootstrap-UCL -·----.. -"-· KolmogorOV-Srrii'm-ov 5%·-ciiti'Cai·va 

Data not Gamma Distributed at 5% Significanc e Level ! 
! 

-------- 95o/; ·chebyshev(Mean, Sd) UCL 

--

0.445 

·-0.446 

0.446 

0.55 

0.893 

0.452 
... --~ 

0.511 
-

0.626 f ___ ..:.?. ·5o/~?hebyshev(Mean, Sd) UCL l 0.751 

99% Chebyshev(Mean, Sd) UCL 0.998 

~~~ _- -- . -
CL_T 0.41~-1 ----·------

----......... _______________ _ 
----................. ___ _ 

Assuming Gamma Distribution 

·---·--.. ·-- 95o/o Approximate Gamma U 
------.. ·-·---·-·-·-----

95% Adjusted Gamma U 
.... 

..... J - Use 97.5% Chebyshev (Mean, Sd) UCL - 0.751 
-

-------·--·-··-----·potential UCL tO-Use 

1----------.. - .. ------·----------····------·---·------·--·-- .. ·--... ---·· ·--

Result or 1/2 SDL (carbazcile)---·----·-
---·--------------- ·-

~---------------- - ·General stiiistics 
.... 

~~I--16s==r __ ~umber of Uni~~~ Samp~e~J.. 112 
1----·------- .,.-~-:------·-·----

Number of Valid Samp 
----.. ·----··------

M t~ 
Log-transformed Statistics 

---Minimum -of Log Data -5.444 

---MaXiiTiliiii-of Log Data ----0.432-

0.0459 Mean of log Data -4.438 
----,-------·-·-

1.335 dian 1 0.0052 SD of log Data· so -----o~·148 ____ .... ·-----·------------· 

-·-------·---------: -:---·-----.. --
Raw Statistics 

Minim 
-·-·-·------~·-·---------.. -----·---·-.. ·--·---" 

Maxim 

·----------.. --
Me 

--·-:.-:::::--
___ __ , 

.. 
tion 3.227 

1-------.. -·-·------·---
Coefficient of Varia 

------·---·-------=s:-ke_w_n 
ess i 508 ____ ..._ ___ 

·---· 
·-,.·-- ·---------·--·--·-·--- -·---··--·----

Relevant UCL Statistics 
... 

istic 

·-.... ---·-·---Norma'iDiSiribUti'Ori Test 

Lilliefors Test Stat 

Lilliefcirs Critical va 

Data not Normal at 5% Sig.nificance Leve 

lue 

I 
---------------·----
- .. ------:----:--:-:---.. - - -·,.,-----

Assuming Normal Distribution 

0.389 

0.0688 

- - ·--·- ·--- ---------95o/o Student's-t U c'L.j·a:o649 
95% UCLs (Adjusted for Skewness) 

Lognormai.Distribution Test 
... 

Lilliefors Test Statistic 0.328 

·umefors Critical Value 0.0688 

Data not Lognormal at 5%- significance Level 
-
.... 

Assuming Lognormal Distribution 
--- --- .. _____ ss% H-u~r~·o.o372 

95% Chebyshev (MVUE) UCL I 0.0458 



Result or SOL (carbon disulfide) 

0.3 



Number 



Result or 1 

UCL Statistics 

95% CL T UCL 0.428 





Raw 

0.87 Data do not 

27.89 

288.8 



Nonparametric Statistics 

95% CLTUCL 

Raw Statistics Log-transformed Statistics 



corrected) 0.38 Data do not 

Sd) UCL 



Raw 

Lognormal Distribution Test 



Use 

Raw 

Assuming 



Potential UCL to 

Result 



Potential UCL Use 

aldehyde) 

Log-transformed Statistics 

Minimum of Log Da 

Nonparametric Statistics 



Num 

Raw Statistics 

Mean of log Data 

of log Data 1.185 

Lognormal Distribution 



Data do not 



Data not 

Potential UCL Use 



Number of 

Raw 

Relevant UCL Statistics 

Chebyshev (Mean, Sd) 0.107 

Number of Unique Samples 95 







Data not 





Number of 



Raw Statistics 



Anderson-Darling Test Statistic 

Anderson-Darling 5% Critical Value 

6.365 95% Bootstrap-t UCL 0.0502 

95% Hall's Bootstrap UCL 0.0307 ___ ., _____ . __ .. ._.. __ _ 
Kolmogorov-Smirnov Test Statistic 

-1--,..-,~ 
95% Percentile Bootstrap UCL 0.0051 

----- -.. -----1---
Kolmogorov-Smirnov 5% Critical Value ---··-------9::-:5:::o/c7"o "'B-=c-:-A-::B:-o-ot:-st:-ra-p-:Uc:-C:::cL:-;-o:oo67 

---Datanot Gamma Distributed at 5% Significance Level 95% ci1e-bY$ilev{Mean:sd) ua o-:-oo88 

----9-=:7=-.5=-:o/c:-:-o· Chebyshev(Mecii1,.Sd)uc·L- -+--

------ASS-UffiinQ Gamma Distribution ----·--·--.... 99% Chebyshev(Mean, Sd) UCL 

-------95% ~~pp;o,,mate Gainina iJcL l---.:ii03i--
----==-~--9~~~~~~a~~aTJcL ~~=~E·----~-
-·-·--.. _ .. __ Poientf8fiJcL to use-------·----- Use 99o/a Chebyshev (M'9Bfl..-SdjUcL 
----------- --- ----------- ------
----·-· .. ···- ----....... ___ ----- _______ , ____ ............... ·----

Resultor 112-SOL (hexachlorobiphenyT(153::::))=---------------------·-------·-----··· .......... - ..... _____ .... _ ............... .. 
------ ____ , ______ , _____ .. _ ________ , ____________ _ 

General Statistics 

=====~=--~umber'()tvaii<fsam~-27 ----- ---........ _______ !.~~ber of Unique Samples r·~ 
_ .. __________ Raw Statistics -----.. ·------·-T------------Log-transformed Statistics 

------·-------·----- Mini'iiiUilll6.2500E-tf -- ··----·-----·-· Minimum of Log Data 

--·---··----- ·-Maximum 1 0.056'1 ___ .. _______ ·--.. ·-- Maximum of Log Data 

-------·--··--- --o.oo26 ·-----.. - ............... --·-·~---,-,-::c-

Mean of log Data -8.616 _____ ,, _____ ,_,, __ __ 
so of log Data- --1':726 

........... , ________ .. ____ ....,.... _________ l--_ 

Coefficient of Variation 3.801 ---------·----.. --·---·-+----1 

Skewness --4:646 
-----.. --------·-·--------·--------..l..-----''--------------·-----------... - ... _____ ,_ --

--·---------.. - ···----
----- Relevant ucL statistics 

--·-·-------N- or_m_a_I_Distribution Test ----··- - Lognormal Distribution Test 

=:==~ ----:S;;~~-Siati$tl' I 0.2871 _::___ Shapi,o Wilk~ts~~' 1 o.s53 
·------ Shapiro Wilk Crit~cal Value 0.923 ----------- ____ Shapiro Wilk Critical Value Q .923 

------·Data ~ot N~mal at 5% Signifi_cance :_~_e_l_________ __ D~ta not Lognormal at 5% Sign~fican_:e Level ·--

Assuming Normal Distribution Assuming Lognormal Distribution 

I----·--- 95% student's-t ucL -o.oo58 -·--------- 95°~;;-i=J-.u-c.,..L-.--o.oo26 
-··-··-·---·-9-=-5_%_U_C_Ls('ACiflisteci'forskewness) ------·-- 95% Chebyshev -{MviJ'E) UCL 
-----...... ______ , ___ ,:-:-:---:--:-·=-:-c=-:-,..,..,..-.---::-:::-=-: 

95% Adjusted-CL T UCL 0.0075 

95% Modified-t UCL··I---=-o.-=o-::-06:::--1+---

97.5% Chebyshev (MVUE) UCL 

99% Chebyshev (MVUE) UCL 

--.. ---·---·-·-Gamma Distribution Test· -------------- Data Distribution 

0.0020 

-·--·------- k star (bias.co-rrecte.-d,...) .....--....,0,....2""5""'9-+---::D:-a-ta___,.do-n-ot-t'-o7:-llo_w_a-=o~is-cernable Distribution (O.OS-) -·----
----·--- ·----

Theta Star O.D1 
------·-.. ·----------.. --·----

nu star 14.01 

-------·----Approximate Chi Square Value (.05) - 6.579 - -----~arametric Statistics 

-------.. ·----.. -- A'Ci}USted Level of Significance --o:Q461 ___________ -- 95% CL T UCL 

---· .. ·-- Adjusted Chi Square Value 6.254M. ·---·-·---------95% JSCkknife UCL 
------·- ·----- ·--------+--- -------·--·---
--- - ·--·---- ·---:--,...----.,--.--1--~-- _____ , ___________ .. __ 

Anderson-Darling Test Statistic --.. ·------
Anderson-Darling 5% Critical Value 

Kolmogorov-Smirnov Test Statistic .. __ 0:36- -----------95% Percentile Bootstrap UCL 

Kolmogorov-Smirnov 5% Critical Value ----- 95% BCA BootS-trap UCL 
----- ·-:-=--·--=:-----c--:--:--,-::-::--=-:--:::-·--:-'--:--

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, ·sd) UCL 



Data 



,2,3-cd)pyrene) 

136 



Raw 

Use 95% Chebyshev (M 

nique Samples 64 



;E:&f~!~~~~~~~~~~~ 
Maximum 64.9 Maximum of Log Data 4.173 

Mean 0.831 Mean of log Data -8.404 

Median 7.2000E-5 SO of log Data 2.525 

so 7.13 

Coefficient of Variation 8.582 

-----~kawness ----~~~C-
·-

-- .. , .. ,_,. __ --·--... 

-- ·--
Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

lilliefors Test Statistic 0.514 Lilliefors Test Statistic 0.367 

Ulliefors Critical Value 0.097~ Lilliefors Critical Value 0.0973 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

·----
Assuming Normal Distribution Assuming Lognormal Distribution 

95% -~udent's-t ucl'j2:13-:r · -----9§0/~ H-UCL ··o.o167 
.. 

95% Chebyshev (i> • .WUE) UCL 95% UCls (Adjusted for Skewness) 0.0143 

95% Adjusted-CL T UCL 2.95 97.5% Chebyshev (MVUE) UCL 0.0185 

95% Modified-t UCL 2.263 99% Chebyshev (MVUE) UCL 0.0267 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 0.103 Data do not follow a Discernable Distribution (0.05) 

Theta Star 8.035 
--·----·-··--· ·- nu star 17.17 ___ ........ ---·---·· ··· 

Approximate Chi Square Value (.05). 
----·--- ............. 

8.79 Nonparametric Statistics 
--

Adjusted Level of Significance 0.0471 95% CLT UCL 2.118 

Adjusted Chi Square Value 8.684 95% Jackknife UCL 2.133 

95% Standard Bootstrap UCL 2.092 

Anderson-Darling Test Statistic 26.04 95% Bootstrap-t UCL 375 

Anderson-Darling 5% Critical Value 1.026 95% Hall's Bootstrap UCL 363.5 
r--------

Kolmogorov-Smirnov Test Statistic 0.415 95% Percentile Bootstrap UCL 2.393 
1---· -

Kolmogorov-Smirnov 5% Critical Value 0.113 95% BCA Bootstrap UCL 3.957 
-··----·--·---·-· . ·-·------~ --:-·------ 9So/o Chebyshev(Mean, Sd)··uci Data not Gamma Distributed at 5% Significance Level 4.242 
----·-· ----] - ···-------

97.5% Chebyshev(Mean, Sd)"l.JCL 5.719 
-· -

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 8.618 

95% Approximate Gamr:na UCL 1.622 

95% Adjusted Gamma UCL 1.642 

---
Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 8.618 

-----·- - -· -···-·---··· ....... __ 
'Resuit or 1/2-soi (lead) 

·-· ·--- ---·- -- ·--

--· 

General Statistics 

Number of Valid Samples 166 Number of Unique Samples 145 

Raw Statistics Log-transformed Statistics 

Minimum 2.48 Minimum of Log Data 0.908 
--------

Maximum 702 Maximum of Log Data 6.554 
- ·----"-"-"' -·- ........ _ .. _ -

Mean 53.52 Mean of log Data 3.186 
--

Median 17.1 SD of log Data 1.12 

SD 104.2 

Coefficient of Variation 1.947 



Data not 

to Use 

Statistics 



Potential 

Result or 1/2 



133 

Distribution Test Data 



(mercury) 

94 

Nonparametric 





General Statistics 

Number of Valid 

Raw 

Assuming Gamma Distribution 



Use99% Sd) UCL 



Nu 120 

Raw Statistics 

Normal Distribution Ass 

Use 95% Student's-t UCL 12.37 

General Statistics 



UCL to Use 

Res 



Nonparametric 

Use 

of Valid Samples 



UCL 0.077 

Raw 

Lognormal 



L (pentachlorobiphenyl (105)) 

Data 



---··--··-----·-·------------

Assuming Lognormal Distribution 

0.348 Data do not follow a Discernable Distribution (0.05) 



Use 99% (Mean, Sd) UCL 

Data Distribution 

Data do not follow a Discemable 



Non parametric 



~~~~~~~~~~~~ 
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.816 

97.5% Chebyshev(Mean, Sd) UCL 0.996 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.349 

95% Approximate Gamma UCL 0.51 

95% Adjusted Gamma UCL 0.511 
--·-"·--·· ----- ___ , ·-
-----·---·-........ __ . - ~ 

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL I 1.349 

Result or 1/2 SOL (pyrene) 

General Statistics 

Number of ~a lid Samples I 166 I Number of Unique Samples I 134 
--··-------· ·---···-- ----
···--·---··----·--·-Raw statistics·--.. -· .. --. ···------- Log-transformed Statistics -
.. -. ...... ·-· .. 

Minimum 0.0055 Minimum of Log Data -5.194 
- ·-

Maximum 8.47 Maximum of Log Data 2.137 

Mean 0.432 Mean of log Data -2.891 

Median 0.0414 SO of log Data 2.024 

so 1.11 
--

Coefficient of Variation 2.57 
-· ·--· -

Skewness 4.384 
·-·---·-·----··-·-·-- ---· .. ·- ___ ... ,_ --··-.. --... _ .. ____ ··-····--·-··--

--·---------·--·-- Relevant ucl"st'atistic- s-----.. --------·-·-·-· ---
Normal Distribution Test Lognormal Distribution Test 

Li lliefors Test Statistic 0.35 Lllllefors Test Statistic 0.128 

Lilliefors Critical Value 0.0688 Lilliefors Critical Value 0.0688 
r-· 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

-----
Assuming Normal Distribution Assuming Lognormal Distribution 

··-~5% Student's-t ucc-r-·o.575 
~----··- - 95% H-UCL 0.714 .. ____ , -·----· .. ·----.. --····--·-·---·-.. --.. 

95% u·cLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.882 
- -· --··- ·----

95% Adjusted·CL T UCL 0.605 97.5% Chebyshev (MVUE) UCL 1.084 

95% Modified-! UCL 0.58 99% Chebyshev (MVUE) UCL .1.481 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 0.329 Data do not follow a Discernable Distribution (0.05) 

Theta Star 1.314 

nu star 109.2 

Approximate Chi Square Value (.05) Nonparametric Statistics 
-·-

86.04 
------·-- --- 95% CLT UCL I Adjusted Level of Significance 0.0486 0.574 
--·---·- -

Adjusted Chi Square Value 85.87 95% Jackknife UCL 0.575 

95% Standard Bootstrap UCL 0.576 

Anderson-Dart ing Test Statistic 11.49 95% Bootstrap-! UCL 0.618 

Anderson-Darling 5% Critical Value 0.861 95% Hall's Bootstrap UCL 0.616 

Kolmogorov-Smirnov Test Statistic 0.186 95% Percentile Bootstrap UCL 0.575 

Kolmogorov-Smirnov 5% Critical Value 0.0783 95% BCA Bootstrap UCL 0.613 
-----

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.808 
1----·---··-·----.. ·-·1--········-··--.. ~·--·--·"' 97.5% Chebyshev(Mean·;·sd) ucL ------=-·-

0.97 ____ .. 
Assuming Gamma Distiihution 99% Chebyshev(Mean, Sd) UCL 1.29-

-
95% Approximate Gamma UCL 0.548 

95% Adjusted Gamma UCL I 0.549 



of Valid Samples Number of Unique Samples 

Raw Statistics 

Assuming Lognormal Distribution 

95% H-UCL 0.287 

Data 



Result or 1/2 SDL (silver) 

·--------G"eiieralstatiStiC·-s -------·-·---------·-·-· 

Number of Valid Sample~~_] ________ ---~~ber of Unique Sampl~~~ ~ 

--·--·-·-LOQ-trarlSfOi·m--ed-:-:::S-ta....,ti-st.,..ic-s---·------·· 
--·---····----------·--------:-c:",-,---r--...,-:c=-=:f------·---------..,.-,----,-.---·-,---.----:--=-:-

Minimum 0.0235 Minimum of Log Data -3.751 
-·-····-·-·-.. ·- ·-----·-·-.. -------··--,.M- a_x..,..im._u_m-+--··1-:64------------------M- aximum of Log Data 0.495 

Mean I 0.063 ------·--·--- Mean of log Da·t-a-+---3.-."'""35--6 --
"""" ___ ,, _____ ,_ '·-· 0.028 --·-------·--·--··-------- SD of i0g._D_a_t_a+--o='""'.7.-1-=-s-

------.. ---.. ---.... - ...... ------·-·---·---=:::+- -::-0-:.1-=65::-+-- - .. ----------------+----.. -
___ .. _,,__,, ____ .. _ .. _ .. ,_ .. _______ -:-~:-:--+-~2::.·-.762::-4:+-.. ·-----·---- ·----·---·--.. --------·----t---

------·-···--·---·-·--------·---------7.044 
_________ ,, ___ ,_____ --·- ·- ·-·---·-----·---------·-·----·--·-·--··----'----1 

·-----------·--·--"-·---.. - ·-----·--·--"'"""_, __ ,_ ,, ___ ,,_ , ___ , _____ , __ , ____ , _________ .. _____ , ____ , 
Relevant UCL Statistics ___ -=~ Norrri~l Distri~~~~n Test -==·~=~=--I·-~==:=·:~.:~:-_:·~~ CO'gnorm~i Distribution Test ·-:-··~~~·--:.-·==::-

.. _ ~illiefors Te~~-Statistic L 0.441_ !__ ___ ... _ .. _______ Lilliefors Test Statistic 0.376 

------ Lilliefors Critical Value J 0.068~ Lilliefors Critical Value 0.0688 

Data not Normal at 5% -SignificanceT'E!Vel · ------1------·--Data-not lognorrrial at 5% Significance Lev'Eli ----
------------·--·---·-·-·--·-·-·+' --- ------·-··---·--·------- .. --·-·-

Assuming Normal Distrlbuiioo ____ , .. ____ ,_, Assuming Lognormal Distribution 

- ·- - ·---·----·------- 95% studenrs:.tUCLT--0.0843:+---- 95%.-H..,._-u-=c,_L-.--o=-. ..,...o5::-:o=21 

__ ,,_ , ___ ,_,_, ____ ,,_ 95% ucLs (Adjusted for Skewness) --- 95% Chebyshev (MVUE) UCL 0.0571 

._. _____ .. ___________ 9s%A'Cij'Li5te-J:c-c=ruccro:o91"6 --·--9-Ts%-c-hebyshev (Mvli-E)-uc-·L- -~--o-.-06....,.2"'"31 

······--·-... -·- ·-·-·-·- 95% ~octified-t ucC j o.o8_54; ---- 99% Chebyshev (~_v,_u __ E_)_u._c_L_,I'--_o_._o7_2_6
1 

Gam-ina Distii'bution Test 

==~---·:---_·-__ -_-_---~= ~-k _st_~r_(b_ia_s_~o-h~-r~_c_:-;, I ~~--!:-41-__ D_a_ta do not follow a Discernabie'oistrTbutlon (0.05) 

------------------- nu star 320.2-+----------·-------.. --·-------

Approximate ChlSquare Value (.05) 279.7 - Nonpinametric Statistics 
__ ............. ------·-----A-dj-.u-st-ed--Le_v_e_l o-f-:-S-ig-n--ifi-ca_n_c_e-+---0-.0~-4-86-+-------------·-.. ·-· -gs%-CL·-=T-U_C_L~--0-.0-:8""4..,.1 1 

.. -----·----·------ A-dJ-.u-sted Chi Square Value 279.4 t---·---------------9-5%- J- ackk·-n-ife- u-==-c-L+---=o-.·o-8=-=4-3 

---Anderson-Darling Test Statistic 

95% stafid~ircisooist._ra_p_u_c_L_+I-_,.o:o-8_4_3 

-- 95% Bootstrap-t UCL 0.104 
·---·- .. ----·---- ·---

Anderson-Darling 5% Critical Value ------.. --·--;:9:-:::5-:-:%-:H-:-a-irs""B'ootstrap UCL 0.11 
--·---.. -·--·-- ----·~+---:: 

Kolmogorov-Smirnov Test Statistic ·--- ·-----::9-=5°~Yo-:P~e-rc-entile Bootstrap UCL 0.0863 

.. -·--·---ss%sc'A8ootsti--ap-:-:u-:::c-:-L-+-~o=-.·o~g=-4:-::'9 
, __ , =·=_ .. __ Ko-1~~-go~~~Smirnov 5% Critic~~_:.'alue ~--0.0746 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.119 

=--=~==~=~~=-------.... ------~-~~--=-:1 ___ ~- -=~=~~=~7~5% Cheb~shev(Mean, Sd) UCL 0.143 
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.191 

=~~------~::~~~ t~ ~~:: =-=-=-~ ·--- - ---
I--- --·----Potential ucL-·to use. ---- --------------use 95% Chebyshev (Mean, Sd) ucL I o.119 

- ----·-·-·----·--·- , ________ ,_,_, _____ ... ___ .. __ ,, ________ L_ __ _ 

-·- ·-···---.. ·--- ·- ------·--·-----·--·-··"--·----·-""'"""'"""'"'"""---·-----·----·-·-----.. ---
--... ·--·-·---------------·--
·-.. ·----------·-·-------------

------·-·---------- ·------,.----,--:=---,--:-.. ------·----·-·- ·---·-·-----------
General Statistics 

1---- _,, ______ _ Number of Valid Samph~s[~166 J-=·-_--_-_--__ .. _-~===-N:-:-_u-m==b-·e-r=o=f=U=-n=-i~--~-.--::::s~a~m~p~le~s::~~-1-::::-:5_1_-1 



Data do not 

20 



~~~~~~~~~~~ 
so 0.00371 

Coefficient of Variation 4.064 

Skewness 5.095 

Relevant UCL Statistics 
-·--· -··-···· 

_,_ .... ______ ··----
Normal Distribution Test ----·---··----Lognormal Distribution Test 

------·--------·------ ---···iiCT -- Shapiro Wllk Test Statistic r·· Shapiro Wilk Test Statistic 0.245 0.554 

Shapiro Wilk Critical Value 0.923 Shapiro Wilk Critical Value 0.923 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 
. 95% Student's-t UCL 0.0021 95% H-UCL 6.8092E-4 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 7.0103E-4 
--- ... 

97.5% ·chebyshev (MVUE) UCL 95% Adjusted-CL T UCL 0.0029 8.7638E-4 
- ....... --- -.. ---·----·-· _____ .... _ ....... _ ........ 

99% Chebys'iiev (MVUE) UCL o.oo12 95% Modified-t UCL 0.0023 
-----·-·"--------·-· ----- .......... -... -.. ---·-··· -· 

---
Gamma Distribution Test Data Distribution 

k star (bias corrected) 0.326 Data do not follow a Discemable Distribution (0.05) 

Theta Star 0.0028 
---·--

nu star 17.61 
·-

Approximate Chi Square Value (.05) 9.108 Non parametric Statistics 
---

95% CL T ~~_:-_I__ o~Q021 Adjusted Level of Significance 0.0401 ,_. _____ 
Adjusted Chi Square Value 8.718 1 95% Jackknife UCL 0.0021 __ , _____ .. --- ------·--·----· ---- 95% Standard Bootstrap ... UCL- 0.0021 

Anderson~Darllng Test Statistic 7.003 95% Bootstrap-t UCL --0.0254 

Anderson-Darling 5% Critical Value 0.844 95% Hall's Bootstrap UCL 0.0165 

Kolmogorov-Smirnov Test Statistic 0.445 95% Percentile Bootstrap UCL 0.0023 

Kolmogorov-Smimov 5% Critical Value 0.182 95% BCA Bootstrap UCL 0.0031 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0041 

97.5% Chebyshev(Mean, Sd) UCL 0.0054 
-·---·-· 

0.6082 Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL __ _, .... 
95% Approximate Gamma UCL 

--- -·· ---··-·--··-
0.0018 

95% AdjUsted Gamma ucL 0.0018 
--

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 0.0082 

Result or 1/2 SDL (tetrachlorobiphenyl (52)) 

·-· . -· 
General Statistics 

__ , __ , __ , --
--· ... ·----·-· .. --··- ... 

Number of Unlquesamples 1 
-----·---.. ·-l 27 r-· 24 

- ·····----
Number of Valid Samples_ 

Raw Statistics Log-transformed Statistics 

Minimum (9.9500E-5 Minimum of Log Data -9.215 

Maximum 0.0336 Maximum of Log Data ! -3.393 

Mean 0.0017 Mean of Jog Data -8.357 

Median 1.1300E-4 SO of log Data 1.409 
....... 

so 0.0065 
--- ----- --·-- .. ---·~-·~·~·~~- ..... --.--

Coefficient of Variation 3.771 
- --·----

Skewness 4.868 

Relevant UCL Statistics 



Assuming 

Raw 



Potential UCL to Use Use 95% Chebyshev (Mean, Sd) 

Raw 



Number of Valid 



Minimum 4.47 

Maximum 7.34 

Mean 5.813 

Data 0.22 

appear Normal 





Number of Valid Samples 

Raw Statistics 

Data a 



95% Adjusted-CL T U 

Use 



Data 



APPENDIX A-3 

NORm OF MARLIN SURFACE SOIL 



Number of 



It or 1/2 DL (4,4'-ddt) 
-------------------



Number of Valid Samples Number of 16 

Data do not (0.05) 

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 

Raw Statistics Log-transformed 

Minimum -5.298 



Statistics 

----------·----·-·---·-
Coefficient of Variation 



0.613 

0.897 

Data not 

Data do not fol (0.05) 

of Valid Samples Number of Unique Samples 17 

Raw Statistics 

Distribution Test 

Shapiro Wilk Test Statistic 0.767 



Raw 

Assuming 

Relevant UCL 

0.05071 

Assuming lognormal Distribution 
--~9~5~%~H7-~U7CL~I --~~~ 



{antimony) 

of Unique Samples 14 

Lognormal Distribution Test 

Data not Normal at 

Distribution 

95% H-UCL 12.83 

Gamma Distribution Test Data Distribution 



Theta Star 3.403 

nu star 18.45 

Approximate Chi Square Value (.05) 9.713 Nonparametric Statistics 
~~~~~--~--~~~---------- -~~~~~~----~4 

Adjusted Leve~~!-~~n-ifl_c_an_c_e . 0.0357 ------------------,-="'""...,.9_5°..,..1/o:-C··L.,-,-:. UCL l ~-=-~~ 
Adjusted Chi Square Value 9.109 95% Jackknife UCL I 2.624 

_____ .. ___________ ·------+----·- -· 95% standard Bootsi'i'aj)[i'C'L --2:S8T-
---------·------~,~~--~~~~~·~~-+-----I----··---------------- ·-Anderson-Darling Test Statistic 1.671 -- 95% Bootstrap-t UCL 3.048 

Anderson-Darling 5% Critical Value 0.794 95% Hall's Bootstrap UCL 3.327 

Kolmogorov-Smirnov Test Statistic 0.321 95% Percentile Bootstrap UCL 

Kolmogorov-Smimov 5% Critical Value 0.214 95% BCA Bootstrap UCL 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 

97.5% Chebyshev(Mean, Sd) UCL 

.. _____ Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 

2.6 

2.801 

3.949 

4.903 

6.if'F ......... ________________ ,____ :-.~ ·-----!---········-·------·-------.. -·----·· _____ ,, 
95% Approximate Gamma UCL 3.311 

---------------=~:-- -:--~:-+-----·------------------- --- --
95% Adjusted Gamma UCL 3.531 

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 6.m 

Result or 1/2 DL (aroclor-1254) 

--- .. ·---·- --------·-····--------·---,G-en-era-=1-S-:-ta--,.tls-t~ic_s __________ __ , _____________ .. __ 

=-~-·=--------~ .. _·~~--~----~~-----~-=N_"ll_m_b"E. ir.ot valid sam"i)§] 1s 1 

Raw Statistics Log-transformed Statistics 

Minimum 0.0019 Minimum of Log Data -6.258 

Maximum 0.0155 Maximum of Log Data -4.167 
I 

Mean 0.0037 Mean of log Data -5.839 

Median 0.0021 SO of log Data 

so 0.0038 
---------·-----------------:::-=+-..,....,~-+-------.. ----------------+-----· 

_ .. 
coeffic'ierit of Variation 1.01 --·-·-·---···--·---- - -..,...·--:--+----···- -·- .. ---.. ----·-.. ·-_____ , _______ ........... -.. ___ , ___ _ 

··-·-skewness 2.557 
-------1------------------------------- ----- -------··-----------

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Test Statistic I 0.541 Shapiro Wilk Test Statistic 0.674 

0.897 Shapiro Wilk Critical Value I 0_.8_9_7_1----------:- Shapiro Wllk Critical Value 

Data not Normal at 5% Significance Level Data not Lognormalat5% Significance Level 
----------------------------.. ---------···--+-----------·-----
- - .. ·----... - .. ---...,.A-ss- u--m.....,.inQNormaiDiStri'ti'liiion ________ --1-----·-A- ss_u_m--in-g-··· L-og--n-orm--·-a-1 D- 1·-s-tr_i_b-ut-io_n ________ _ 

------------ 95% Student's-t UCL I 0.005~ 95% H-UCL 0.0049 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL l 
I 

0.0069 

0.0059 

95% Adjusted-CLT UCL 0.00581 
I 

97.5% Chebyshev (MVUE) UCL I 
99% Chebyshev (MVUE) UCL 0.0089 95% Modified-t UCL 

1 
0.005~ 

-------------------------------------L------~------------------------------------J-------

Gamma Distribution Test I Data Distribution 
k star (bia_s_c_o_r_r_ec- t-ed- )-,---1.-7-6--+1---D- ata- d--o not,_fo- 1-lo_w_a_D-is-ce_r_n_a_b_l_e_D-is--t-ri-bu- t-io-n....,(-0-.0-5-) - ---

·- ·-.. ----------·----- -- ----·Theta star ···--o.-o-o2-1+-I------

-·-··-__ -----A-p--p-ro_x_im-a-te--c-h:-~:e v::~;~~r ·::~----------- - N-on_p_a-ra- m- etr_i_c_S_ta_t_is-tic-s·---- ------

t---------A:-d"'"ju-s-te_d,_L,-e_v_e.,-1 o...,t""S~ig-n-:-ifi=-lc_a_n-ce-i--- 0.0357'--·---------- ---- -:9:-5='"""%~C-:.~L T~U..,.C,_L ... ! ---,o-.o'"'o,.....5~21 



Anderson-Darling 5% Critical Value 

Kolmogorov-Smirnov Test Statisti··-c-+--0- .-21- 5-+-

Non parametric 



to Use Use 95% UCL 2.999 

Normal Distribution Test 

Data 

Distribution 

Data do not follow a Discernable Distribution 



N 

Sd) UCL 0.72 

1------·····------···--------·---·----·--------·····-----···---· 



General Statistics 

Valid Samples 

Data Distribution 

1--··-----··------·-------·····--·-----·---.,--~-·-·--.,---.,----·--·-·--·-·-------·-··-·-··-----·-·-----------l 
General Statistics 

Valid Samples 
f---·-····-·-····-··--·------· .. ·------- ___ ...L,. ........ , ... ____ ..__. ________________ .. ----------·-·---·-----l.-·----1 



Non parametric 

Adjusted Gamma 

Statistics 



Relevant UCL 

Data do not follow a Distribution (0.05) 

Gamma Distribution 

95% Approximate Gamma UCL 

95%Adj 

Potential UCL to 

Raw Statistics Log-transformed 

Relevant UCL Statistics 



Potential U 

Result or 1 

Log-transformed Statistics 



General Statistics 

Number of Valid Samples Number of Unique Samples 18 



8 

Raw Statistics 



I£' ,.. .it 'If :•' : ~~~~~l~.J'~~:~ . : ,.•' ~ . f· . " tf.'· ~~«; l:.~Ji'Wc~!'.r .. - ·· 1n:--·~]~T~ 
" • :;>;.f .£ \ <~><:.', • •· _.J':- ''" •• · '< ~- ~ . . ~ . : .o•~ .. ~ ~ · "~1f ~~~~~~~;; ·~ If'.:;-~- -t Uf~ ''i~~S7fi . . 'T -'- . . . ..;;, .•1'.~/.. ~ ... t. '·'· . . 

Approximate Chi Square Value (.05) 1 15.81 Nonparametric Statistics 

Adjusted Level of Significance 0.0357 95%CLTUCL I 11.7 

Adjusted Chi Square Value 1 15.01 95% Jackknife UCL 11.91 

95% Standard Bootstrap UCL 11.67 

Anderson-Darling Test Statistic 0.516 95% Bootstrap-! UCL 15.02 
--·~--~··----

Anderson-Darling 5% Critical Value 
"--·----

95%. Hall's Bo0t5irap ucL 1 27.35 0.774 
- ·--·---·-·· 

Kolmogorov-Smimov Test Statistic 0.174 95% Percentile Bootstrap UCL 12.15 

Kolmogorov-Smirnov 5% Critical Value 0.211 95% BCA Bootstrap UCL I 13.52 · 

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 17.76 

97.5% Chebyshev(Mean, Sd) UCL 21.98 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 30.25 

95% Approximate Gamma UCL 13.49 ---
95% Adjusted G~~ma UCL J-~---

'" ... 

--------·-- -----·-·· ........ ___ ... -·-·- -·-·---------·-- ..--· ":-:-=-' ---:r3.49-Potential UCL to Use Use 95% Approximate Gamma UCL 
--'--------- ·--- - -----

Result or 1/2 DL (butyl benzyl phthalate) 

General Statistics 

Number of Valid Samples 18 Number of Unique Samples 17 

---- -----.. -----Raw Statistics 

0.0045f----.. ---

Log-transformed Statistics 
---

Minimum of Log Data 
·----· 

Minimum -5.389 

Maximum 'Q.151 Maximum of Log Data -1.89 
-

Mean 0.016 Mean of log Data -4.8 

Median 0.0067 SO of log Data 0.851 

so 0.0344 

Coefficient of Variation 2.146 

----· 
S~ewness I 3.9721 

---
__________ .. I _ 

·- -·"·- ··-·- -.. ---.. ........ ___ Relevant UCL StatiStics--·· .. .. ..... ._ ................. -·--· 
----------

Normal Distribution Test Lognormal DiStribution Test 
-

Shapiro Wilk Test Statistic 0.344 Shapiro Wilk Test Statistic I 0.543 

Shapiro Wilk Critical Value 0.897 Shapiro Wilk Critical Value I 0.897 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 
---

95% H-UCL I 95% Student's-t UCL 0.0302 0.0196 

----95% UCLs {Adjusted for-Skewness) --· OM ___ ,,, ____ H_HO-o• 
95% chebyshev (MvuE) ucL 1 o.o225 

- - · -
95% Adjusted-CL T -UCL I - 97.5%Chebyshev (MvuE)Ucl.T . 0.0212 0.0375 

95% Modified-! UCL 1 0 .. 0314 99% Chebyshev (MVUE) UCL l 0.0365 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 1 0.769 Data do not follow a Discemable Distribution (0.05) 

Theta Star 0.0209 

nu star 27.67 
- ,, ____ 

----:r6:67 --- - --·-H--···- -------• 
Approximate Chi Square Value (.05) Nonparametrlc Statistics 

__ H_,,_,,_, __ ,_ 
·-- -H ___ ...... ·-·-----.. -9s%'cLT uc-Cj 0.o294 Adjusted Level of Significance 1 0.0357 

-·-· 
AdjuStedChi Square Value I ---95% Jackknife UCL I 15.85 0.0302 

95% Standard Bootstrap UCL 0.0295 
·--· -

Anderson-DarlinQ Test Statistic 4.475 I 95% Bootstrao-t UCL 1 0.385 





Potential UCL to Use 95% Chebvshev Sd\ UCL 0.045 



Non parametric Statistics 

L (chrysene) 



----·--------·-------------·----------------·1 

Number of 



6.406 

Number of Unique Samples 17 



Potential 



to Use Use 99% Chebyshev (Mean, Sd} UCL 

Result or 





(Mean, Sd) UCL 

Number of Valid 



t;;:;jt~i#.~~ •Jf""•· '- ~ ·:.r~~~,ii.~w· ~,~~cr~ -~ . ::1~ ~;:~,:t 
~ ~WfbJplt~lf 9.~~ ~..,.., ,:_-.ij . :!~-~..t-1"' # . " ~~~'\.:._.;~-t,. •• ~.Oof II' ·" :· '\;·'~·~ , · ~ • .:, ·M~ : . . -.. ~l • ~~ - ~~ ~· _, .... 

I 95% Standard Bootstrap UCL I 0.0151 

Anderson-Darling Test Statistic 2.778 95% Bootstrap-! UCL 0.0257 

Anderson-Darling 5% Critical Value j 0.745 95% Hall's Bootstrap UCL 0.0367 

Kolmogorov-Smimov Test Statistic 0.352 95% Percentile Bootstrap UCL I 0.0158 

Kolmogorov-Smirnov 5% Critical Value 0.205 95% BCA Bootstrap UCL ! 0.018 
1--------------··· ·----- !___ _ ___ 

Data not Gamma Distributed at so/~ Significance Level"-- 95% Chebyshev(Mean, Sd) UCL j 0.0215 _ ,. __ ,,._, _____ ,., ___ , ______ ... ___ ___ ., 
97.5% Chebyshev(Mean, Sd) u"cL I 0.0259 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0345 

95% Approximate Gamma UCL 0.0146 

95% Adjusted Gamma UCL 0.015 

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 0.0215 

- -----·- ··-

Resuitoi-"1i2oL (di-n-butYl phthalate) ----·-""' ------ -............. -........ --...... __ 
·- - -

General Statistics 

Number of Valid Samples 18 Number of Unique Samples 17 

Raw Statistics Log-transformed Statistics 

Minimum 0.0039 Minimum of Log Data -5.525 

Maximum 0.0835 Maximum of Log Data -2.483 
·------- ---0~5179 -----------·-

Mean ---Meari of log Data -4.275 
-- ·--- --·--- ··--·· Media-n· --o.of55 SD of log Data 0.702 

----- - so O.Q173 

Coefficient of Variation 0.966 

Skewness 3.497 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 
- 1--·---- --Shapiro Wilk Test Statistic 0.528 Shapiro Wilk Test Statistic 0.807 - .. _ .. ___ , ___ ,, _ , ___ 

Shapiro Wilk.CriticaTValue -----··--·- -·--
. .. ________ 

- 0.897 .. 0.897 Shapiro Wilk Critical Value 

Data not Normal at s·% Significance Level 
--

Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

95% Student's-t UCL 0.025 95%H-UCL 0.0261 

95% UCLs (Adjusted for Skewness) 95% Chebyshev {MVUE) UCL I 0.0309 

95% Adjusted-CL T UCL 0.0282 97.5% Chebyshev (MVUE) UCL 0.0367 

95% Modified-! UCL 0.0256 99% Chebyshev (MVUE) UCL 0.0481 
.. _ .. ·--··-··- ··-.. --- ···-

------·--·- ... -----·--- ------------·-----Gamma Distributi-on Test ____ Data Distribution 

k star (bias corrected) 1.805 Data do not follow a Discernable Distribution (0.05) 

Theta Star 0.0099 

nu star 65 

Approximate Chi Square Value (.05) 47.45 Nonparametric Statistics 

Adjusted Level of Significance 0.0357 95%CLTUCL 0.0246 

Adjusted Chi Square Value 1 46.01 95% Jackknife UCL 0.025 
-

95% Standard Bootstrap UCL 0.0245 
-·-~--... - .. ---- ·-----·-------.... _ .. ____ 95% Bootstrap-! UCL l Anderson-Darling Test Statistic 1.882 0.0357 
------ ..... - .. I 

Anderson-Darling 5% Critical Value 0.752 95% Hall's Bootstrap UCL j 0.0579 
- Kolmogorov-Smirnov Test Statistic 0.305 95% Percentile Bootstrap UCL 0.0254 

1-------
Kolmogorov-Smirnov 5% Critical Value o.2os 1 95% BCA Bootstrap UCL ! 0.0302 





Sd) UCL 

N 

Result or 1/2 DL (endri n aldehyde) 



Log-transformed 

Distribution Test 

Shapiro Wilk Test Statistic 

Shapiro Wilk Critical Value 

Raw Statistics Log-transformed Statistics 



Da 

General Statistics 

Number of 



Relevant UCL Statistics 

Lognormal Distribution Test 
l--------------------=-~~~~-~--~,---~~~----------------~~-~~~--~~~--~0~~.777 

Shapiro Wilk Test Statistic 0.334 Shapiro Wilk Test Statistic 

Normal Distribution Test 

- ·-·-- -------·--· Shapiro Wilk Critical Value -o.-897 -·----·-----S-ha-p7ir-o.,.,w-=-il::-k--::C,-:ri:-:-tic_a,_,l V...,.a...,.l-ue-+---=o~.8::-:9:-:7:-l 
---·-----=-----~-~~~~~------~~---~-----~~--~~~~~---..,...-~~-----1 Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

r--------~---~~-~~~~-------------r·-----------------~--~~--------- ·-Assuming Normal Distribution Assuming Lognormal Distribution 
...... _____ ... ___ ___ 95%s"tU'dent's-t t:J'cc·r· o.369···r-· ··---~t·i·:ucl - o:4·s·1-

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.236 

95% Adjusted-CLT UCL 0.483 97.5% Chebyshev (MVUE) UCL 0.305 

95% Modified-! UCL 0.389 99% Chebyshev (MVUE) UCL 0.443 
-------·--·--·- ---·--·------·---.. -·-···----L----··· ·- - .. ··-··- ---.. -··-·---------·-·---··-----'---·----

Gamma Distribution Test Data Distribution 

k star (bias corrected) 0.303 Data do not follow a Discemable Distribution (0.05) 

Theta Star 0.526 
--------------------·----------·-.. --.i·-~~~----------nu star 10.9 

- ---·----·---·----------1 
--·----·--··-:--- --:-·--=.,-:::.------,--.,...,..,,.,..-l---..,......,..,--+----------:--:-----..--:=:--ccc-:------ -·--

Approximate Chi Square Value (.05) 4.51 Non parametric Statistics 

Adjusted Level of Significance 0.0357 95% CL T UCL 0.358 

Adjusted Chi Square Value 4.122 95% Jackknife UCL 0.369 

95% Standard Bootstrap UCL 0.357 
·----·_ ..... _. _______ And.erson-Darling Test Statistic- ---2-.8-5-.... 5+--·---- ----- ----9.,..5""'o/...,...o""'B-o-ots-··-tra_p-_t""'u'"'"c-:::-,-L ·1--·-1-. 743 

Anderson-Darling 5% Critical Value 0.838 95% Hall's Bootstrap UCL 1.443 

Kolmogorov-Smirnov Test Statistic 0.332 95% Percentile Bootstrap UCL 0.392 
1--------~----=-· Kolmogorov-Smlrnov 5% Critical Value 0.22 95% BCA Bootstrap UCL 0.53 
·--· .. ··- :=----:---:--::::--.. ·----· ---- --- ..... _____ . ·-·- -.. -··----1--·-------

Data not Gamma Distributed at 5% Significance Level 95%'Chebyshev(Mean, Sd) UCL 0.685 

97.5% Chebyshev(Mean, Sd) UCL 0.912 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.358 

95% Approximate Gamma UCL 0.385 

-·-----·-··--950/~ Adjusted Gamma UCL ... - - -0.-42- { ·----·---------·- ·-- ... -·--------· 

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 1.358 

1---------------------------- -----·-----··----------.... -·- - -- ----·-------
Result or 1/2 DL (fluorene) 

General Statistics 

----- ·-·----·-· 
Numbe~ofValid Samples I 1~ I .. __ ---.. ·-.. ~~----_-_--:-_N .. =u-~-~b_e. =ro=f=U~~n~iq~u-~e:s~a~m~p._l'-e.~s_':~·-_-:-:1_6===-···1 

Raw Statistics Log-transformed Statistics 

Minimum 0.0034 Minimum of Log Data 1 -5.671 

-----.. ----·------·---·-.. --..... ___ M_a_x..,...:.,..:-am_n+---:~~~j ---·----------·-··-~axi:~:n~~f~:: ~~:: I ~::~:-·-· 
Median 0.0054 SO of log Data 0.973 

so 0.0324 

Coefficient of Variation 1.986 ·--j 
------~==---.. =====~~-·-_·-~-~======--·-···· ... -- Skewness L 3.744-· -------_--_.-_··-------·----------·=~--_T_.__--_··-_·_-_··-_ 
-----·----------------------,~~-~::-:-~~~------·-----------------------~ Relevant UCL Statistics 

Normal Distribution Test -------:-:--·~:--:-:---.---=-------T- Lognormal Distribution Test 



Number of Unique Samples 

Assuming Normal Distribution Assuming Lognormal Distribution 



Data not Lognormal at 



~01~>{<..({;' ~~411'\¥,::'~~~i~'F't"':f'"~ l~,;'' ~~~u'!'ilfi lt · · · · ••!:4;z~.iCff:J~~~- • ]f::~;..~~"~-~~ ~,. 118 · • f.f.. .,.._ .. Wi;.. • . · .:o "'- ~!. . ~F •.;t,·"" . ,"' iii · · -~ e-.<. :. ~.)f,,~t- . • • · ~"- - ">::; · 4-' 

Gamma DistJibutlon Test 1 Data Distribution 

k star (bias corrected) 2.024 Data do not follow a Discernable Distribution (0.05) 

Theta Star 9622 ! 
nu star 72.87 

---
Approximate Chi Square Value (.OS) 54.22 Nonparametric Statistics 

-------A djusie"dieveTotSignlficance 
...... _ 

0.0357 95%CLTUCL 27646 
·-·-·-··- ··--·-·· . . .... _ .. __ , _ __ ,.,_ ............. --,..~ , .. ····- ____ ., ___ ._ .. ___ 9So/o Jackknife UCL 

Adjusted Chi Square Value 52.67 28117 
--·--·------ ·-

95% Standard Bootstrap UCL · 27363 

Anderson-Darling Test Statistic 1.88 95% Bootstrap-! UCL 50030 

Anderson-Darling 5% Critical Value 0.75 95% Hall's Bootstrap UCL 59925 

Kolmogorov-Smimov Test Statistic 0.266 95% Percentile Bootstrap UCL 29158 

Kolmogorov-smirnov 5% Critical Value 0.206 95% BCA Bootstrap UCL 34109 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 41127 
" ' -

97.5% Chebyshev(Mean, Sd) UCL \ 50495 
---.. -------

Assuming Gamm·a Distribution 
.... .... _, _____ 

99% chebyshev(Meaii:-sd) ucl' · 68897 
--· 95.% Approximate" Gamma UCL 

... 
26179 

95% Adjusted Gamma UCL 26946 

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 41127 

Result or 1/2 DL (lead) 
·- ---- .. --·--- ----

- - --- - .. ·-----·---·---·- .. --. General Statistics ·---- - -·--·---.. - - .. -·--------·---- -----

Number of Valid Samples 
----

Number of Unique Samples 16 18 

Raw Statistics log-transformed Statistics 

Minimum 8.22 Minimum of Log Data 2.107 

Maximum 471 Maximum of Log Data 6.155 

Mean 57.7 

I. -
Mean of log Data 3.182 

- .. . -,--· - T16T Median 17.1 SO of log Data 
-·------··--·--.. -- ----~ - ..... ,_ --···----- - ·- ··--so 111.1 !_ _______ .,_ 

·-.. -·--------·------ -- - --
Coefficient of Variation 1.926 1 

Skewness 3.403 

Relevant UCl Statistics 

Normal Distribution Test lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.491 Shapiro Wilk Test Statistic 0.821 

Shapiro Wilk Critical Value 0.897 Shapiro Wllk Critical Value 0.897 

Data .. not Normal at 5% Significance Level Data not lognormal at 5% Significance Level 
L---- -

- ~--·· -··- ·· ---.. ·-~----·- -----
Assuming Normal Distribution Assuming Lognormal Distribution 

·- -
95% Student's-t UCl 103.3 95% H-UCL 107 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 105.1 

95% Adjusted-CLT UCL 123.2 97.5% Chebyshev (MVUE) UCl 131.2 
I -

95% Modified-t UCl 106.8 99% Chebyshev (MVUE) UCL j 182.5 

··- - .. 
--- Gamma Distribution Test Data Distribution 

--··--·--···-·------·-- T- - --- r---- ____ , ___ _______ _ , __ 
k star (bias corrected) 0.615 Data do not follow a Discernable Distribution (0.05) 

----···~- --- ~it·--- -·-Theta Star 93.85 ... --... nu starj_ 22.13 
. 

Approximate Chi Square Value (.05) I 12.44 Nonparametric Statistics 
I 



I~ ~- ~_.""t'l~~1~~- l, • 
1"'t:1~f. ···'.;11~-~J~t~;::."jPK·It •.lr•n·!·~ ~r;,;Wt,~~lF~~~ .. : ~ . .. ~ .~ . ~" ·" .-. .-.--:. .;!,.l!f ... ~ ,..._ t.-~ ••• • ·, f#ili .. 'l"i!i,~_, .. , t.::'i'lt6'"'-' ·'. 

Adjusted Level of Significance 0.0357 95%CLTUCL I 100.8 

Adjusted Chi Square ~alue 11.74 95% Jackknife UCL 103.3 

95% Standard Bootstrap UCL 99.39 

Anderson-Darling Test Statistic 2.108 95% Bootstrap-t UCL 197 
-----

Anderson-Darling 5% Critical Value 0.783 95% Hall's Bootstrap UCL 232.9 

---···.. · Kolmogorov-Smirnov··;-est "statistic- - 0.352~--·-····------- 95% Percentile Bootstrap UCL 105.7 

-··--···-··-----Kolmogorov-sm'i'rri'Ov"'5o/~-critica"lvalue 1--- .. ·-------·-··· 
95% BCA Bootstrap-UCL 

.. 
0.212 130.8 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 171.9 

97.5% Chebyshev(Mean, Sd) UCL 221.2 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 318.3 

95% Approximate Gamma UCL 102.7 

95% Adjusted Gamma UCL 108.7 

·---
Potential UCL to Use ------- Use 99% Chebyshev (Mean, Sd) U~ 318.3 

_, ........... -....... __ , _______ ., __ , _______ ,,._ .. _,., __ ,_, -··--........... _, __ .. ________ , ____ , __ .,_______ -----

---- ·-
-

Result or 1/2 DL (lithium) 

General Statistics 

Number of Valid Samples 18 Number of Unique Samples 18 

1---· .. 
Raw Statistics Log-transformed Statistics 

·---- --- _,., ______ , 
-·-~ 

0.952 Minimum 2.59 Minimum of Log Data 

---·-Maximum of Log-Data 
_,w.,,_.,_.., 

Maximum 26.6 3.281 

Mean 16.57 Mean of log Data 2.729 

Median 16.15 SO of log Data 0.49 

so 5.136 

Coefficient of Variation 0.31 

Skewness -0.697 

--
Relevant UCL Statistics 

··---

Normal Distrihution ·T~----··--- -· . ·---.. ···-·- ·- ··- ·······-
Lognormal Distribution Test 

---- .. 
o."671 Shapiro Wiik Test Statistic 0.93 Shapiro Wllk Test Statistic 

Shapiro Wilk critical Value 
--

0.897 Shapiro Wilk Critical Value 0.897 

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

95% Student's-t UCL 18.68 95% H-UCL 21 .97 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 26.08-
----·---- ·-95% Adjusted-CLT UCL 

·------ ~···"-----·-----
97.5% Chebyshev (MVUE) uc'L-· ·----.. --" 

18.35 29.95 _ ............ _____ 
--·95% Modifled-t UCL =~r---·--·-·-···-· 

- .. -
99% Chebyshev (MVUE) UCL 37.54 

.•. 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 5.486 Data appear Normal at 5% Significance Level 

Theta Star 3.021 
' 

nu star 197.5 

Approximate Chi Square Value (.05) 166 Nonparametric Statistics 
- ·-

95% CLT UCL l 18.56-·-Adjusted Level of Significance 0.0357 
--··---.. -··-- ··-

.. _ .. __ 
Adjusted Chi Square Value 163.2 ----·-----·-----------95% Jackknife UCL 18.68 

-- --- ----·-r l 
-·-··· 

95% Standard Bootstrap UCL 18.51 

Anderson-Darling Test Statistic j 12341 95% Bootstrap-t UCL 18.55 
t---· 

Anderson-Darting 5% Critical Value I o.742 1 95% Hall's Bootstrap UCL I 18.52 



Assuming Gamma Distribution 



Potential Use Use 95% Approximate 



Number 

Raw 

Data do not follow a 

(Mean, Sd) UCL 6.812 

General Statistics 

Number of Valid Samples Number of Unique Samples 17 



~~~~J}~:,Ji\~ ~ffrl~:~.1f.~f§~~~~::.;~J~~~£~~H~~\:.:·,~]b!ft~~~~~~ -~~~~C·~,~-rrt~~J~~~Z..~ ~ 
-

Raw Statistics Log-transformed Statistics 

Minimum 11.7 Minimum of Log Data I 2.46 

Maximum 51.7 Maximum of Log Data 3.945 

Mean 17.04 Mean of log Data 2.762 
-·- 1-14.6['-----···-· ·--SO of log Data 0.343"' Median 

·---·------·- ----·-·· so 9~---··-~--=·-·-·--,.·····'"·---~~,=:·-----··-·--·r--··--

Coefficient of Variation 0.531 

Skewness 3.644 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Shapiro Wllk Test Statistic 0.519 Shapiro Wllk Test Statistic 0.727 

Shapiro Wilk Critical Value 0.897 Shapiro Wllk Critical Value 0.897 

bata not Normal at 5% Significance Level 
.. 

DatB.not Lognormafat 5% Significance Level 
_ .. , .. __ 

- ..... 
, __ ., ___ - -

Assuming Normal Distribution Assuming lognormal Distribution 

95% Student's-t UCL 20.76 95% H-UCL 19.67 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 22.75 

95% Adjusted-CL T UCL 22.51 97.5% Chebyshev (MVUE) UCL 25.35 

95% Modified-! UCL 21.06 99% Chebyshev (MVUE) UCL 30.46 
·-

---·--·---- -· --
Gamma Distribution Test Data Distribution .. _ ... , .. ______ 

'"---Data do notfollow a Disceriiatii86istribution (0.05) k star (bias corrected) 5.852 

Theta Star 2.912 

nu star 210.7 

Approximate Chi Square Value (.05) 178.1 Non parametric Statistics 

Adjusted Level of Significance 0.0357 95%CLTUCL 20.55 

Adjusted Chi Square Value 175.2 95% Jackknife UCL 20.76 

95% Standard Bootstrap UCL 20.4 
- --· 

Anderson-Darling Test Statistic 1.832 95% Bootstrap-! UCL 27.42 
~·-·-··----· - --·-·"-""" --95°/;Hail's BootStrap l:TCL" r--=·-······--

Anderson-Darling 5% Critical Value 0.741 33.85 
--·" Kolmogorov-S-mirriov Test Statistic 

-----·-· ·--· 
0.262 95% Percentile Bootstrap UCL 20.86 

Kolmogorov-Smirnov 5% Critical Value 0.204 95% BCA Bootstrap UCL 23.26 
I 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 26.35 

97.5% Chebyshev(Mean, Sd) UCL 30.37 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 38.28 

95% Approximate Gamma UCL 20.16 

95% Adjusted Gamma UCL 20.49 
- --

--~-------~~---~ 1------··--··· 
Potential UC.L to Use · -··-~------·····--=~--- Use 95% Student's-t UCL 20.76 

- or 95% Modified-! UCL 21.06 
-· 

Result or 1/2 Dl (phenanthrene) 

General Statistics 

-----.. -··-----·- Number of Valid S~~-~les ]_~ ____ c. 
·---·· 

Number of Unique Samp~:_::_[~--

--.. ··---...... --·---- -· 
Raw Statistics ! Log-transformed Statistics 

--· 
Minimum of Log Data l Minimum I 0.00361 -5.614 

! 

1.34 I Maximum of log Data I 0.293 Maximum I 



~· ]i·"w~. ~;.i.;~. ,; . ~4 _if;l.~:-~:. ~"'~ ;._t ro~~[~$.}~.· F·-~--"" ... 1~1~:f.-~t7:](Y.f_~~J~~:~if l~~~~j~~!'~ ... \ . . '* - . , . . . . t ... • ···-~fi:~ 
Mean 0.109 Mean of fog Data -3.947 

Median 0.0071 SO of fog Data 1.591 

so 0.314 

Coefficient of Variation 2.872 I 
Skewness 3.979 I 

··-

----------·-·--- ·-· ··--- -· -·----·· 

- -·---·-· ·-----Refevan"t UCL Statistics ·- -·-··--·-----.. -·-.... - ....... 

--
Normal Distribution Test Lognormal Distribution Test 

Shapiro Wifk Test Statistic 0.37 Shapiro Wifk Test Statistic 0.807 

Shapiro Wifk Critical Value 0.897 Shapiro Wifk Critical Value 0.897 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

- ------------· 95% Student~:~--~~-~~~----
.. 

0:276 95% H-UCL 
--·-·-· 

95% ·cilebysliev (MVUE) ucL 95% UCLs (Adjusted for Skewness) 0.175 
. ···----.:.~·--==--

95% Adjusted-Cl T UCL 0.305 97.5% Chebyshev (MVUE) UCL 0.225 

95% Modified-! UCL 0.249 99% Chebyshev (MVUE) UCL 0.324 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 0.356 Data do not follow a Discemable Distribution (0.05) 

Theta Star 0.307 

nu star 12.81 _, ___ , _____ 
- · 5.764-f-· ·- --·· ... ---· 

Approximate Chi Square-Value (.05) Nonparametric Statistics 
--·-···-····-···--··- ··---·Adjusted Level of significance -----· -95% CLTUCL ---o:z:f·r 0.0357 
----

Adjusted Chi Square Value 5.316 95% Jackknife UCL 0.238 

95% Standard Bootstrap UCL 0.23 

Anderson-Darling Test Statistic 2.6 95% Bootstrap-! UCL 0.851 

Anderson-Darling 5% Critical Value 0.825 95% Hall's Bootstrap UCL 0.793 

Kofmogorov..Smirnov Test Statistic 0.318 95% Percentile Bootstrap UCL 0.249 

Kofmogorov-Smirnov 5% Critical Value 0.218 95% BCA Bootstrap UCL 0.341 

Data not Gamma Distributed at 5% Significance Level - 95% Chebyshev(Mean, Sd) UCL -~ 0.431 
""--··- - - ··· -----, ·····-f--- ···--·---···---- --- ---=--:-··-··-

97.5% Chebyshev(Mean, Sd) UCL 0.571 

- ·---·-- Assuming Gamma Distribution - 99% ·chebyshev( Mean, Sd) UCL 0.845 

95% Approximate Gamma UCL 0.243 

95% Adjusted Gamma UCL 0.263 

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 0.845 

Result or 1/2 DL (pyrene) 
·- ---· ·-·--------· 

-··--·-..... -·------ -- ··--- --·· ... -- ___ ,_, ___ 
··--------·-"··-

--· ·- ----· 
General Statistics 

Number of Valid Samples I 18 I Number of Unique Samples I 17 

Raw Statistics I Log-transformed Statistics 
' Minimum 0.~ Minimum of Log Data -5.099 

Maximum Maximum of Log Data 0.626 1.87 
.. -~~1 ___ ·------ Mean of fog Data 1 -3.778 Mean _________ ,.,,, __ , __ ,,_,, 

·····-·--·----·-----~- - -- --·--
Median SO of fog Data 1.68 

--··"·------·-----·-----
so 0.436 1 

I 

Coefficient of Variation 

~ Skewness 1 6 



Statistics 

Result 

Raw 



Assuming Normal Distribution Assuming Lognormal Distribution 

95% Student's-t UCL 0.0915 95% H-UCL 0.0721 

95% UCLs {Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.0843 
·--··-------------95% Adjusted-c~·~=ru"""c...,..L..,.--_--=o_.,. 1.11'·-=- .. ___ ... _9_7-.5% 6-h-eb-y-stiev(Mvu_E_l -uc- c r--o:To1 
·-·---·------------ 95°k Modlfled-t ucL - 0.6948 ... 99o/o Chebystiev.(Mv_u_E)- UCL r-·-o:134 
-·----·----------------- -~ ·-~----------------------------

Gamma Distribution Test Data Distribution 

k star (bias corrected) 1.048 Data do not follow a Discernable Distribution (0.05) 

Theta Star 0.0517 

nu star 37.74 

Approximate Chi Square Value (.05) 24.68 Nonparametric Statistics 
-···---------::-::-""7"'-:-:---.-:-=:---:-:::--·- ...... _________ ~~·::-:-.:::-:-:-::-:-r--:::-::-:::=1 

_____ .. ___________ Adju~te~ .. Level of Signi~ican::_. -----.<:~::1__________________ 95% CL T UCL 0.0895 
Adjusted Chi Square Value 23.66 1 - -- , ____ 95% Jackknife UCL-r--0.0915 

- .. --·------------- - - ·--------------9=5% Standard Bootstrap UCL 0.0886 

Anderson-Darling Test Statistic 2.923 95% Bootstrap-t UCL 0.231 

Anderson-Darling 5% Critical Value 0.762 95% Hall's Bootstrap UCL 0.2 

Kolmogorov-Smimov Test Statistic 0.42 95% Percentile Bootstrap UCL 0.0964 

Kolmogorov-Smimov 5% Critical Value 0.208 95% BCA Bootstrap UCL 0.12 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.148 r·--- 97.5% Chebyshev(Mean, Sd) UCL 0.188 
Assuming Gain __ m_a-=D::-:i-st-:ri,...b-ut..,..io_n ______ -·-.. ·-----.. !---------- 99%-Chebyshev(Mean, sci) UCL ---o:-267 

...... 95% Approximate Gam-m-a""'u-,-c=~L....,.---o""'.078""'3:-+-- -----·---·---------------- -----
1--------.. ----=-=:-:-:·-,----:,---....,..,.~+---=-::-:..,...-lf--------------------+----1 

95% Adjusted Gamma UCL 0.0865 

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 0.148 

~~--~-7.~~~~~~------------------------------------------_, Result or 1/2 DL (strontium) 
1------------------------------·---------------·-------------------1 
----·-------.... ________ .. _____ ,_, ____ ~---:-.:--·--.. -·--"·-··---...... , _ ___ , ,_,,, ..... ________ . __ , ___ , ___ _ 

General Statistics 

Number of Valid Samples j ~I_·~~·=========-----·~~~·=~N~u~m~b~e-r_...,o_f~U~n~lq~u~e~S~a~m~p~le~s~j'--_1_8 __ ... --t 

Raw Statistics Log-transformed Statistics 

Minimum 26.6 Minimum of Log Data 3.281 

Maximum 93.6 Maximum of Log Data 4.539 

Mean 57.32 Mean of log Data 3.989 

Median 52.85 SD of log Data 0.364 ---·-·---------------... - ......... _______ -=- -·--·------- ____ , __________ , _______________ ·-·-·---
so 19.7 

... - .... - .. --·-·--------....... ___ c_o_e_ffi_tc-lentof varlatior1 - o.344- ----------·-·---·---------.. ---··----+----·--
t----------·------------~s~k-ew_n_e_s·s-;-~o~.3~2~5;-------------------------------~-------4 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.938 Shapiro Wilk Test Statistic I 
Shapiro Wilk Critical Value 0.897 -------------......,S-h-a-pi-ro- W- ilk Critical Value j 

0.934 

0.897 
··----Data appear Normal at 5% Signiricance -Le_v_e_l ~---+----.. ··- Data ·appear Lognormal at 5% Sign'ifican_c_e_L_e-ve...J.I ____ _ 
-·--····----··-------.. - ·-----.. ··----.. --·-------1--·-·-·- .. -·---------·-·· .. ·----......... ----·------
-----·---.:A-s-su_m_i:-n-g--:-N-:-o-rm- a::-.1 D=istributlon --- ·--·---.. Assuming Logno,_rm--a-:I-::D~-=-is--t~rib:-u-,ti7o--n--------· 

I------------,9::-:5~%:-S::-t-ud-_-e-n-.-t's--t-=u~c::-:-L""'j..--~65=-.---£]-;-~- 95% H-UCL 'I 68.27 

~--------9~5::-:%~U~C7~~(A-.-d~ju-s-ted~ro--r-=s~kewness) 1 --------~9~5%~C~h-,eb~y-s-.-he-v-=(~M~V~U~E~)U~c=-L~.~7=9-=.3~7--I 



Data 

Res 

General Statistics 

of Valid Samples 

Raw 

Data Distribution 

1.078 Data do not follow a (0.05} 



Log-transformed Statistics 

Data not Lognormal at 

Data do Distribution (0.05) 



Raw 



Use 95% Approximate Gamma UCL 26.26 

N 



Result or 1/2 DL 

Data 

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 



APPENDIX A-4 

NORTH OF MARLIN SOll.. 



Number 



0.64 

0.901 

Potential UCL to Use 



Use 99% Chebyshev (Mean, Sd) UCL 

Number of Valid Samples Number of Unique Samples 19 



r 5' •' ~.r! - ~~d -~~~ilni'~~~;f:.~m i\ri$J~5~~w·· };_. :;N . ... '\!_ 'C!'~ ,,,i'W "i'- ~ .)0 ) ~ ••• \it ·;..4.-.!."'~ .... p ~~~~~l~Lf;~.~~l,.lF~~~1~i{~~E~f 1J: r;_~('. Hfbr~~~~~~, 
" •• • ... ~ .. ·' • .. ~ ~ ... -.,~... . • . -~ ~ -· c..~ • 

Maximum I 0.208 i Maximum of Log Data 1 -1 .57 

Mean 0.01391 Mean of log Data -6.223 

Median I 0.0029 SO of log Data 1.907 

so 0.0471 

Coefficient of Variation 3.378 
---------- __ , .. _M_, _________ , 

I ---
Skewness 4.338 __ ...,.. ___ .. ,_, ______ 

_,, ........... - ··- -·--·-·-· -·---
-

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.288 Shapiro Wilk Test Statistic 0.858 

Shapiro Wilk Critical Value 0.901 Shapiro Wilk Critical Value 0.901 

Data not Normal at 5% Significance Level Data not lognormal at 5% Significance level 

-· -
Assuming Normal Distribution Assuming lognormal Distribution ______ ....... _. ____ ...... 

95% stucieniiS=t ucL 1 - o.o327 95% H-UCL I o.o7n 
95% UCls (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 6:o326 

95% Adjusted-Cl T UCL 0.0432 97.5% Chebyshev (MVUE) UCL 0.0424 

95% Modified-t UCL 0.0344 99% Chebyshev (MVUE) UCL I 0.0618 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 0.326 Data do not follow a Discernable Distribution (0.05) 
·-

Theta Star 0.0427 __ ,, ____ .. , .. - _______ , ___ 
nu star 12.4 

-------....... 
Approximate Chi Square Vafue"(:05) 

_____ ,._, _____ ·---
5.488 Non parametric Statistics 

Adjusted level of Significance o.o369 
f-.· 

95%CLTUCL 0.0317 

Adjusted Chi Square Value 5.091 95% Jackknife UCL 0.0327 

95% Standard Bootstrap UCL 0.0315 

Anderson-Darling Test ~tatistic 2.196 95% Bootstrap-t UCL 0.25 

Anderson-Darling 5% Critical Value 0.834 95% Hall's Bootstrap UCL 0.129 

Kolmogorov-Smimov Test Statistic 0.356 95% Percentile Bootstrap UCL 0.0353 

-------Kolmogorov-Smirnov 5% Critical Value 0.214 
·-·- 95% BCA Bootstrap UCL 0.0466 

.................. ___________ .. ,_ 
--·- Data noi"'G'amma Distribute'd"at S% Significance level 95% Chebyshev(Mean, Sd) UCL -o.as1··· 

97.5% Chebyshev(Mean, Sd) UCL o.o8-f4' 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.121 

95% Approximate Gamma UCL 0.0315 

95% Adjusted Gamma UCL 0.0339 

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL I 0.121 
-----· __ , _____ ,._ .. _____________ .. ______ 

·----

Result or 1i2'oi (2-methylnaphthalene) 
-·-~- - ----·-·· 

-- - .. 

General Statistics 

Number of Valid Samples 36 Number of Unique Samples 19 

Raw Statistics l og-transformed Statistics 

Minimum 0.005 Minimum of log Da~ -5.298 
----- -----·-··----·-· .. · 

Maxlmum j 0.053 Maximum of log Data -2.937 
---· -----··-···-·-·-······---·-·-.. -· .. - --o.a1·o3j .... ---------·-.. ·----·--·-··--·--Mean oi log oata,--:1.915_ .... Mean 

- -- o.oo59r -·--
:-1---

Median SO of log Data ~ 0.663 
i---

so l o.0131J ! - ! Coefficient of Variation ----:;:267! 



General Statistics 

Raw Statistics 

Distribution Test 

Shapiro Wilk Test Statistic 0.415 



Potential UCL to 

Number of Unique 28 

Relevant UCL Statistics 

I Distribution Test 

Shapiro Wilk Test Statistic 



1/2 DL (acenaphthene) 

Gamma Distribution Test Data 



Number of 

Coefficient of 

Data 

95% CLTUCL 



Normal Distribution Test 

0.372 

0.935 

Data 

Data Distribution 

do not follow a Discernable 



~~,.. ,~£]~~m~-~n1l ·· 1~1'k)f .. ··· JrJi!l!. · ~~·- · .·>::~1.~'!11~~· · · ~~li(&~!~r~~--~"f;!tl~~s...! . ~.;~~,,~., ,,: ~- .,;;., r.t:w, ,... ... \iP.,~ gv7 ~·,. · ~ m~" 4.~-~ ., ~ r. • ~- ~ 1 .r-io..... .,q~~~~~.¥- , , "': ' .~~,~~ -"-..... ~~"t. 
Kolmogorov-Smirnov 5% Critical Value 0.154 95% BCA Bootstrap UCL 0.0437 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0591 

97.5% Chebyshev(Mean, Sd) UCL 0.0753 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.107 
-· 95% Approximate Gamma UCL 0.0317 
·- ---···~ 

95% Adjusted GailimauC:T- .. 
-···-.. --. -··---··- ---··--

0.0323 
·--.. --...... _ , ________________ ,,,._,.,. .... ,M-M ___ ,,, ·-·-.. --·---·- --r-·---

--·-------· --
Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 0.107 

Result or 1/2 DL (antimony) 

General Statistics 

--··--------~.~er of V~~~-~.~a~~-~~-.... - ... ··-----·-·--···--N-~mber ofun~que Samples I 23 
--- --

.. 
Raw Statistics Log-transformecf stiiistics 

Minimum 0.095 Minimum of Log Data -2.354 

Maximum 8.09 Maximum of Log Data 2.091 

Mean 1.416 Mean of log Data -0.752 

Median 0.125 SD of log Data 1 1.642 

SD 1.779 I 
Coefficient of Variation 1.256 ____ , ___ ,, 

--~- s~~~nesSl·-
____ .... --

1.716 , ______ ,. ___ , ___________ . 
.. ..... ····-------------

Relevant UCL Statistics 
-
-

Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.738 Shapiro Wilk Test Statistic 0.731 
. 

Shapiro Wilk Critical Value 0.935 Shapiro Wilk Critical Value 0.935 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

-·-- ·-
Assuming Normal Distribution Assuming Lognormal Distribution 

--·----.. -· .. 95o~ Student's~t'UCL l---1-:917 f-------------·--··-- 95% H-UCL 4.438 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 4.311 

95% Adjusted-CL T UCL 1.994 97.5% Chebyshev (MVUE) UCL 5.452 

95% Modified-t UCL 1.931 99% Chebyshev (MVUE) UCL 7.692 

Gamma DistJibution Test Data Distribution 

k star (bias corrected) 0.538 Data do not follow a Discemable Distribution (0.05) 
-· 

Theta Star 2.632 
-- -~·- ----------·-·-·--.. 

nu star 38.74 __ ,.,, .. -------------· ·-· " ··-·-
Approximate Chi Square Value (.05) 25.48 Nonparametric Statistics 

Adjusted Level of Significance 0.0428 95% CLTUCL 1.904 

Adjusted Chi Square Value 25 95% Jackknife UCL 1.917 

95% Standard Bootstrap UCL 1.915 

Anderson-Darling Test Statistic 4.128 95% Bootstrap-t UCL 2.065 

Anderson-Darling 5% Critical Value 0.806 ! 95% Hall's Bootstrap UCL 2.167 

Kolmogorov-Smirnov Test Statistic j 0.349 95% Percentile Bootstrap UCL 1.93 
-·---·- '--::-·-·-·· 

Kolmogorov-Smiri10v 5% criticai Value 0155t= 9S% BCA Bootstrap UCL 2.035 

Data not .. Gamma Distributed at 5% S'ig'n'lficanceT.evel ..... -·---·-----· 95% Chebyshev(Mearl. Sd) ucL 2.708 
--·---·· - ['" - ·------ 97.5% Chebyshev(Mean, Sd) UCL 3.267" 

Assuming Gamma Distribution I 99% Chebyshev(Mean, Sd) UCL 4.366 
I 

95% Approximate Gamma UCL l 2.15i 1 I 
I 



Sd) UCL 4.366 

Use 95% Chebyshev (Mean, Sd) UCL 



Number of Unique Samples 

Assuming Lognormal 

2.959 4.613 

Nonparametric Statistics 

Result 

General Statistics 

Number of Valid Samples Number of Unique Samples 31 



Data not Lognormal at 5% Level 

General Statistics 

Raw Statistics 



Coefficient of Variation 3.512 

Skewness 4.117 

l-------------------------------------~~--~~~~~--------------------------------------1 Relevant UCL Statistics 
----·-···-··----N..,..o._rm-aTDiStri'i)UtiOii"'fest-------·--· r--··--------c--o-g-no_r_m_a_I _D-Is-tr-ib-u-ti_o_n_T_e-st ______ ______ _ 

-------·--------- Shapiro W~k Test Staii'Sti'C~3""'0,....,4+------ Shapiro Wilk Test Statistic 

Shapiro Wilk Critical Value j 0.935 Shapiro Wilk Critical Value 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

0~587 

0.935 

95% Student's-t UCL 0.135 95% H-UCL 0.0457 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.049 
-----··--·--------·~----------------------------~----~-----1 95% Adjusted-CLT UCL 0.163 97.5% Chebyshev (MVUE) UCL 0.0612 

==-~---~~-----·-_--.. _______ --·--·~------~--9-5=o/c-:_·-~~o-d_i_fl_e-_d~~~-~~-·1_4_4 ____ -_··----~~~-~~-======9-~-%-c·-h~~she'V(Mvu·-e-> u- c- L-+-.. -o-.o-8-5 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 0.307 Data do not follow a Discernable Distribution (0.05) 

Theta Star 0.222 

nu star 22.1 

Approximate Chi Square Value (.05) 12.41 Nonparametric Statistics 
----~---------------------------------Adjusted Level of Significance 0.0428 95% CL T UCL f 0.134 

- ·--------A.,...d""'ju-s-te_d.,...C:::-:-hi-s-qu-a-ra··value- --1-2~ ---------------95_o/c_o_J,_ackknife UCL 1 ·a:i'35-
--.. -----·---------------·---------- 95% Standard Bootstrap UCL 0.133 

1----------------··~~-~~-~-~--~~..,..~-----.,-~---------------------~~~---~~r-~·~:~ Anderson-Darling Test Statistic 9.41 95% Bootstrap-! UCL 0.491 
r--·----·---~~-~~~~~~~~--r-~~~~---------~~-~~--~~-~-~-~ Anderson-Darling 5% Critical Value 0.853 95% Hall's Bootstrap UCL 0.61 

Kolmogorov-Smirnov Test Statistic 0.502 95% Percentile Bootstrap UCL 0.137 

Kolmogorov-Smirnov 5% Critical Value 0.159 95% BCA Bootstrap UCL 0.176 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.242 

~--··-------~--~--------------------_l'--------+--------------9-7_.5_o/c_o_C_h_eb __ Y_s_he_v(Mean,Sd7.)~U~C~L-+--~0~.3~1~7-I 
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.464 

----·-------- 95% Approxima . .,..te-cG"'"a_m_m··-a·.....,--:u~c.,...L...,....._o __ -1 .. 2·-1-+----·---------·-------- I --------
-------·--------·-----::9~50::-:-Yo-:A,-d:7"Ju-s-te~d-::G:-a-m-m-a~u,..,.c"'"L:-+---:ri:-f'"'2...,.4-l---------·--------------·---+------l 

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 0.464 

Result or 112 DL (benzo(a)pyrene) 
-·-----------------------------------------------------------------~ 

................. _ .. ____________________ ---cfeneralstatlst._lc_s _________________________ _ 

36 [ -- ·--Nuilitier(j'f' Unique samples 1 28 
---

Raw Statistics Log-transformed Statistics 

Minimum 0.0045 Minimum of Log Data -5.403 

Maximum 1.42 Maximum of Log Data 0.351 

Mean 0.0922j Mean of log Data 1 -4.333 

_ .. ·----------·--------------M-e_di_an-+--~~~~~l _______ SD of log Data j 1.62 __ 

-------~~~~---~-~~~---_-_-_-_-_-_-_-:-__ -c=o=eifiCieiitoTvariati:~ 3
4
° :-_·~1 _71f7

8

i-F---------- ----------=- 3,·==~ 
l----------------------------s_k_e_w_n_e_s_sL1 ______ -L----

1----------------------------------------------Relevant UCL Statistics 



(0.05) 

Number 32 



Use99%C Sd) UCL 0.649 

Valid Samples 



Number of Unique Samples 

Relevant UCL Statistics 

nu star 30.79 



Non parametric 

Anderson-Darling Test Statistic 2.229 



Potential Use .087 

Data not 



95% Chebyshev (Mean, Sd) UCL 

Relevant UCL Statistics 

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 20.55 



Number of 

Data not 

General Statistics 



26 



9 



Normal 



0.163 0.115 



95% UCLs {Adjusted for Skewness) 95% Chebyshev {MVUE) UCL I 0.112 
1--------------- I 95% Adjusted-CLT UCL 0.193 97.5% Chebyshev {M~UE) UCL 1--0.142 . 

95% Modifled-t UCL 0.168 99% Chebyshev {MVUE) UCL 
1 

0.2 
1----·---.................... _. _________ , ___ ___jl ___ -+·-·--·-----·--------------'---·---

Gamma Distribution Test Data Distribution 

k star {bias corrected) 0.334 Data do not follow a Discernable Distribution {0.05) 

Theta Star 0.265 
1--------------------------- ----~~~--~-----------------------------------------nu star 24.07 
------------Approximate Chi Square . .,..v_a.,..lu_e.~{..,..o"""5,...) +--13-.-9---l·----------.. -N .. oriparametric Statistics ______ .. ____ _ 

Adjusted Level of Significance 0.0428 ______ ., .95% CLT UCL --0:161 

Adjusted Chi Square Value 13.55 95% Jackknife UCL 0.163 

95% Standard Bootstrap UCL 0.163 

Anderson-Darling Test Statistic 95% Bootstrap-t UCL 0.475 
--------------Anderson-Darling 5% Critical Value 

6.548 

0.847 95% Hall's Bootstrap UCL 0.489 
--.. ----------i<oTmogorov.:smirilCiVTe'St&a-us_u_c---~1--<i-.3-7-- ------95%"Percentii9 Bootstrap ucL - o.T66 

t<Oimogorov-smirnov 5% Critical Value · 0.158 95% BCA Bootstrap UCL 0.204 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.281 

97.5% Chebyshev(Mean, Sd) UCL 0.365 

Assuming Gamma Distribution 99% Chebyshev{Mean, Sd) UCL 0.529 
-·---------------~~~-~-~--~--r-----l-----------------------95% Approximate Gamma UCL 0.153 
-·-----.................. ________ -:-:--·-·-:-:-:,-1----:--==-· ----------------------·----.....j...-----·---

95% Adjusted Gamma UCL 0.157 

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 0.529 

·Result 9r 112 DL (cis-1 ,2-dlchloroetheile_) ______ ... __________________ ............ -.-------·-·--- ------

.. -----·-------------------1 
General Statistics 

Number of Valid Samples 19 Number of Unique Samples 19 

--------------~~-:--.-.---------------~----------~----~--~~~----------~ Raw Statistics Log-transformed Statistics --------.......... ____ .. _,, .. , _________ ...,..,. .. ,__ .. ____ .. _______________________ .... __ . ___ .. __ 
Minimum 5.1 OOOE-5 Minimum of Log Data -9.884 

Maximum 0.999 Maximum of Log Data -0.001 
r----------------~~-+--~~------------------------~---Mean 0.0541 Mean of log Data -8.276 

Median 6.7000E-5 SO of log Data 2. 711 

----···---------::----::-,.----..,..,..,- so ~:_22_~----------------·----·---±~---Coefficient of Variation 4.232 
-·-·-------·- .. ------------·----s=kewness 4.3513' ... ---.. -----·---..... ___ ------- 1 ---

1----------------------------------J-------~-------------------------------------~------

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Test St,_a_tis_t_ic-+-__ o_.2_5_3_1------·-- ·-----·--S~apiro Wilk Ta.:.t Statistic 'I' 

Shapiro Wilk Critlcai Value 0.901 Shapiro Wilk Critical Value _ 

l-------:0::::-a- t_a_n_o-:-t N:-:-orm_ a....,i_a_t 5""%::-:-:S""'"ig-n-=-ificance Level Data not Lognormal-at 5% Significance Level 

Assuming Normal Distribution Assuming lognormal Distribution 

0.631 

0.901 

95% Student's-t UCL j 0.145 1 95% H-UCL 0.356 

-- 95% UCl_s_,(-Ad-ju-s-te-d~fo_r_S-ke-wness) 95% Chebyshev {MVUE) UCL 0.0226 

==~·----·--------·-·-ss%9A5:oJuMstoe-dd,.-flc,eLd .. T-t-uu-cc- LLLJ,-oo .. 119574-JI-_-------·---9-7-.5-'*·-o Chebyshev {MVUE) -UCL ···~~o~oo 
" Ll 99% Chebyshev {MVUE) UCL I 0.0446 

' 

Data Distribution 
I ----- -·----=-----~-,.,.-.,.--,=---------------i-----------

Gamma Distribution Test I ---------------------------



Raw Statistics 

Relevant UCL 

6.795 



Data 





26 

Potential UCL to Use Use 99% Chebyshev (Mean, 



General Statistics 

Number of Uniq 27 

Raw 

Potential UCL to 

Number of Valid Samples Number of Unique Sa 29 



~ • .~j~~ .. ~Mll!·r~,.~lk'f.·~· ~w~·.~j .. ··f~ .. ~~~~-~·l-. J@~l~'Wf'?~~::..'['ifJ'~,·-t.~~~ra;.~~~.!1 :-~,.~;t:.t~·~q [· .. ~ ~ =--~~:.~~ ~f;t'~" .. ·,!1· ~, ... · - ... ~ ~ :~~st!i -"#~ 't - · :>--.r ... · ... :. ~.~ .. c:.:~ ~-- .. ·!:~-- .... ~¥-- -~ E~~-: .. ~ ·~ .. 
. -

Raw Statistics log-transformed Statistics 

Minimum 0.0037 Minimum of Log Data ·5.578 

Maximum 0.0498 Maximum of Log Data -3 
-Mean 0.0097 Mean of log Data -4.752 

--·--- --·------· .. -------· -----·M----~·--·--·· 

Median 0.0092 SO of log Data 0.448 
- --·-· ·-·---------so- ·-·---- .. --·· ... -

0.0072 
-----

Coefficient of Variation 0.743 

Skewness 5.035 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.413 Shapiro Wilk Test Statistic I 6:712 _ ______ ,. ______ ___ 
Shapiro Wilk Critical Value 0.935 Shapiro Wilk- Crltlcal Valu~ 0.935 

- .. -·--·--- . -·-------.. - ·- .. .., _____ , ... _,, _____ ,___ ·-----·· 
Data not Normal at 5% Significance level Data not Lognormal at 5% Significance Level 

... -
Assuming Normal Distribution Assuming Lognormal Distribution 

95% Student's-t UCL 0.0118 95% H-UCL 0.011 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.0127 

95% Adjusted-CL T UCL 0.0128 97.5% Chebyshev (MVUE) UCL 0.0141 

95% Modified-! UCL 0.012 99% Chebyshev (MVUE) UCL 0.0168 
-

-- - -------·---Gamma Distribution Tes·t---· Data Distribution 

k star (bias corrected) 3.92 ·---D ata d-onot follow a Dlscernable-bis.tribu.tion (0.05) 

Theta Star 0.0024 

nu star 282.3 

Approximate Chi Square Value (.05) 244.3 Nonparametrlc Statistics 

Adjusted Level of Significance 0.0428 95%CLTUCL 0.0117 

Adjusted Chi Square Value 242.7 95% Jackknife UCL 0.0118 

95% Standard Bootstrap UCL 0.0117 
---- --Anderson-Darling Test Statistic 4.813 95% Bootstrap-! UCL 0.0146 

---· 
Anderson-Darling 5%-Critlcai-Vaiue ....... ___ 95o/~ .. Hall's Bootstrap UCL --a·.0208 0.752 

Kolmogorov-Smiiliov Test Statistic 
·----

95% Percentile Bootstrap UCL ----o:o12 0.332 

Kolmogorov-Smirnov 5% Critical Value 0.147 95% BCA Bootstrap UCL 0.0135 

Data not Gamma Distributed at 5% Significance level 95% Chebyshev(Mean, Sd) UCL 0.015 

97.5% Chebyshev(Mean, Sd) UCL 0.0173 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0218 

95% Approximate Gamma UCL 0.0113 

95% Adjusted Gamma UCL 0.0113 
- ,, ________ 

-·-- __________ M_H_ --
-----·----·" ·---~---"-"" Potential UCL to Use Use 95% Student's-t UCL ro~0118 

·---
or 95% Modified-t UCL 0.012 

Result or 1/2 Dl (di-n-butyl phthalate) 

General Statistics 
--- Number of Unique Samples ~--~-·-Number of Va~id Samples .J 36 I _ .. ____ , __ ..... -......... -·-·---- l .......... ·-· -----·--·--.. --.. t--.--.. -

-----· ·---
Raw Statistics l Log-transformedStatistics ____ . _ _ .. ____ 

-
Minimum ! 0.0039 Minimum of Log Data 1 -5.525 

- - 0.0835; Maximum j Maximum of Log Data I -2.483 



~c'5,;7·"@~tE ~?·~~~J~~1! r· i~Vfjt --·~11i,;'",~- • e~· .'Jr.:~~~ ~~~~~r~ -t;;-1,U·iotR• • ,.;:"4-.;: ·-: ·., _/• .~ ·,.; .. · •. :.~~~-'<!I l~ IF'.r'~ i i}, t' · .. !!-~. :0..' :,;t f<l!~i;f~.,.,--:~iFi ii · ~: ---~~ .';~~ 
Mean 0.0155 Mean of log Data -4.358 

Median 0.0154 SO of log Data 0.624 

so 0.0128 

Coefficient of Variation 0.822 

Skewness 4.448 
- · ---·-· 

___ ., ___ .. 
-· 

___ .. ·---·--------1---.... -
---· -·--

Relevant UCL Statistics 
·--·~------

-· Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.486 Shapiro Wilk Test Statistic 0.744 

Shapiro Wilk Critical Value 0.935 Shapiro Wilk Critical Value 0.935 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

95% Student's-t UCL 0.0191 95% H-UCL Q.Q192 
- · 

95% ucis (Adjusted for SkeWne'Ss) 
__ ..,_ 

9So/o Chebyshev (MVUE) UCL ·o:o23 
- -------

95% Adjusted-CLT UCL 0.0207 97.5% Chebyshev (MVUE) UCL 0.0262 

95% Modified-t UCL 0.0194 99% Chebyshev (MVUE) UCL 0.0326 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 2.534 Data do not follow a Discemable Distribution (0.05) 

Theta Star 0.0061 
----- - 1------ - 1---·-----·-

nu star 182.4 
- ----- - --· .. -·----.. ·-- -·---·-· .. - ---------- ---·--~proximateC.hl Square Value (.05)"'- 152.2 Nonparametric Statistics _ .. -·--· 

Adjusted Level of Significance 
-··- _.,. ___ .. 

.95%CLTUCL,-· 0.01!f 0.0428 

Adjusted Chi Square Value 150.9 95% Jackknife UCL 0.0191 

95% Standard Bootstrap UCL 0.0189 

Anderson-Darling Test Statistic 4.3 95% Bootstrap-t UCL 0.0225 

Anderson-Darling 5% Critical Value 0.755 95% Hall's Bootstrap UCL 0.035 

Kolmogorov-Smirnov Test Statistic 0.308 95% Percentile Bootstrap UCL 0.0195 
-

Kolmogorov-Smirnov 5% Critical Value 0.148 95% BCA Bootstrap UCL 0.0214 

Data not Gamma Distributed at 5% Significance Leve( ____ 
- .. -

95% Chebyshev(Mean, Sd) UCL f--0.0248 
- - ·------·- --------·-·--.. r ·---------.. ·-97.5% ChebySiiev(Mean, sci) ucL - - -·- -

0.0288 
- _ .. 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0367 

95% Approximate Gamma UCL 0.0186 

95% Adjusted Gamma UCL 0.0188 

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 0.0248 

--

Result or 1/2 DL (di-n-cetyl phthalate}"' 
... -------·----·· 

________ ,,. ... 
--·---.. ~---- ·----·- - , ___ .. -
·-

General Statistics 

Number of Valid Samples 36 Number of Unique Samples 30 

Raw Statistics Log-transformed Statistics 

Minimum 0.0041 Minimum of Log Data -5.48 

Maximum 0.123 Maximu~ o~Log Dataj_ -2.096 
f---· · ----- -~--· 

Mean 0.0115 --~ea~~~log Data j -4:_~_1 _ __ , 
1-·- ·--· ·······~ ·-.. -·---Median 0.0047 SO of log Data ! 0.76 

------- so 0.0205 I Coefficient of Variation 1 1.774 

~lc~>wm><:<: I .4 Q71 I i 



-·-------------··---------·----Relevaiitu.""'c=-:L- S:::-ta-.tis- t·i.-cs------·-----------·------t 

Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.376 Shapiro Wilk Test Statistic I 0.707 
I 

Shapiro Wilk Critical Value 0.935 ---=----"7"--·--o-S-ha_=P7:iro Wilk Critical-:-~--~-935 
--· -------:o=-a_t_a_n_o....,t N:-:-o_r_m_a . ..,.l. -a-t 5"""tl::-:-o-.:S~Ignificance.,..Le-v-e"'"l ·--'---··---- Data not Lognormal at 5% Significance Level 
-·--·-- .. ·------------·---------ll---·----·-------------------------

Assuming Normal Distribution Assuming Lognormal Distribution 

95% Student's-t UCL 0.0173 95% H-UCL 0.0128 
---------o:-=""":"":"~-'"7': ..,-----"7·-,-----,---'-----1---------·=-=---,--· ··,.,..-:-:- ---.. --

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 0.0155 
95% A-:dj:c-us-:-te-d-=--c:::-L:-:T=-u:-:-c=~L:-r·--=-o.-=-o-=:20:-:2:1--- - -----·-- 97.5% Chebyshev (MVUE) Uc_ L_ -·-o:oiS 

95% Modified-! UCL 0.0178 99% Chebyshev (MVUE) UCL 0.023 

Gamma Distribution Test Data Distribution 

----·-----··--·--·····- k star {bias corrected} ---1-.14Ef ·--·-=o=-a- ta--:d-o-n--:-ot follow a Discernable ·Distribution (0.05)-

Theta Star 0.0101 

nu star 82.54 

Approximate Chi Square Value (.05) 62.6 Nonparametric Statistics 
------·----·--A~-d-=-=j-us-t-ed-~Le_v_e71 -of::-:S::-:i-gn-=i-=-fic-a·-n-ce-+·---:O:c-::.o428 ·------------·-----=:-:-95% CLTUCL o·:617i 

95% Jackknife UCL - 0.0173 
-------------:-:-:---:--:::77":::----::-:--:---+---::-:-::-:--+----------------= 

Adjusted Chi Square Value 61.81 

95% Standard Bootstrap UCL 0.0172 

Anderson-Darling Test Statistic 5.068 95% Bootstrap-t UCL 0.0314 

---------··Anderson-Darling 5% Critical Value ·---· 95% Hall's BooiSirap ucL 0.0385 

-·-----------.,.,K--,ol:-m-ogorov-Smirnov Test Statistic ·-
0.0178 95% Percentile Bootstrap UCL 

Kolmogorov-Smimov 5% Critical Value 0.15 95% BCA Bootstrap UCL 0.0216 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0264 

97.5% Chebyshev(Mean, Sd) UCL 0.0328 

99% Chebyshev(Mean,-Sd) UCL 0.0455 
------ _ .. ___ L_,r------

Assuming Gamma Distribution 

95% Approximate Gamma UCL j 0.0152 
--

95% Adjusted Gamma UCL 0.0154 

Result or 1/2 DL (ethylbenzene) 
·-------------·--------------------------·-------.. ---·-------·----....... ..... __ _ 

General Statistics 

Number of Valid Samples 19 Number of Unique Samples 19 

Raw Statistics Log-transformed Statistics -----··-

----------·------------M_-:-:-in--:-im- um j8.7:-::o-=-o-=-oe=--=5+---·--------··-·--Minimum of Log Data j--::9,3"5 

Maximum 0.0050 Maximum of Log Data -5.294 

Mean 0.0016 Mean of log Data -7.578 

Median 1.1400E-4 SO of log Data 1. 78 
-·--·----------·-··-· SD 0.0019-------------------·--··----·----·- i--.. --. 

Coefficient of Variation 1.168 -

Skewness 0.735 

---~ .. -· .. -·------·---.. - ... ·- .. ·-·-----·--.. - ... ~levant iJcl-=s-!B··~ti.-st7ic_s ___ , ____ , __ ., __ , _____ . _________ _ 

I---------------,N~o-nm-a~l-=07is-tn~b:-u~ti~o-n-=T~es-t-------------~-----------L~o-g_n_o_rm_a-.:I~D~is-:t-.:ri.,..bu-t~io-n~T=-e-s_t __________ ___ 

Shapiro Wilk Test Statistic 0.759 
1---------------~-~~~~~~~4----~~~-----------Shapiro Wilk Critical Value I 0.901 I 

Shapiro Wilk Test Statistic 0.748 

Shaoiro Wilk Critica.,..l :-:V.....,al~u-e-+l--o=-.-=-go=-1:-



Number 

Assuming Distribution 

0.278 95% H-UCL 0.181 



~~"i~t •ft.·}~;!!,;.' - • •Do; • ',\.::1 .. _. 
' 

. . -~~T.Ib~~:~• ~:-1~J~~!twi·31f.":"f,~lfJ.~t.l~\~*~:;~it~~'-f.~j'~·;;~r'r ~:~w' -~;if 
95% UCLs (Adjusted for Skewness) I 95% Chebyshev (MVUE) UCL I 0.164 

95% Adjusted-CL T UCL 0.329 97.5% Chebyshev (MVUE) UCL I 0.209 

95% Modified-t UCL 0.286 99% Chebyshev (MVUE) UCL ! 0.296 
I 

Gamma Distribution Test Data Distribution 
----· -::- ----:-::-1-----··---------·-·--· 

k star (bias corrected) 0.292 Data do not follow a Discernable Distribution (0.05) 
----------:fheta star --o:499 ---· .. ··----· --· 

-- - ---
nu star 21 

Approximate Chi Square Value (.05) 11.59 Nonparametric Statistics 

Adjusted Level of Significance 0.0428 95% CLTUCL 0.274 

Adjusted Chi Square Value 11.27 95% Jackknife UCL 0.278 

95% Standard Bootstrap UCL 0.271 

Anderson-Darling Test Statistic 6.927 95% Bootstrap-t UCL 0.911 
-- .. 

95% Hall's Bootstrap UCL 0.856 Anderson-Darling 5% Critical Value 0.858 

----·--·· Kolmogorov=-smirnov Test Statistic - -·----· 
95% Percentile Bootstrap ucL 0.416 0.281 

--~ . 
Kolmogorov-Smirnov 5% Critical Valu·e-

--
95% BCA Bootstrap UCL I 0.159 0.352 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.486 

97.5% Chebyshev(Mean, Sd) UCL 0.633 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.923 

95% Approximate Gamma UCL 0.264 

95% Adjusted Gamma UCL 0.271 
--

-- ·----- 0.923"' Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 
----· ··--·--~ .. ,_, _____ -·--·----.. ------ .. -----

-· - --
Result or 1/2 DL (fluorene) 

General Statistics 

Number of Valid Samples 36 Number of Unique Samples 25 

--·--
Raw Statistics log-transformed Statistics 

--·-·---·-·-·-----·----------·-·,.....---,.-···· 
______ ... -

Minimum 0.0034 Minimum of Log Data -5.674 
-· .... _ .. -· 

Maximum 0.141 Maximum of Log Data -1.959 

Mean 0.0112 Mean of log Data -5.042 

Median 0.0053 SO of log Data 0.774 

so 0.023!: 

Coefficient of Variation 2.098 

Skewness 5.169 

....... _____ ,_____ Relevant UCl Statistics 
_________ .. __ ...__,. _____ 

__ ., __ ,. ___ 
Normal Distribution Test·-

·-----·-·-----·- __ , __ , ·-
Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.329 Shapiro Wilk Test Statistic 0.623 

Shapiro Wilk Critical Value 0.935 Shapiro Wllk Critical Value 0.935 

Data not Normal at 5% Significance Level : Data not lognormal at 5% Significance level 

Assuming Normal Distribution Assuming Lognormal Distribution 
-· 

95% Student's-t UCL I 0.01781 95% H-UCL I 0.0115 

95% UCLs (Adjusted for Skewness)~--~--· 95% Chebyshev (MVUE) UCil----o.Qi4 
-·--·-· ·- 95% AdJusted':CL:i .. ucL o:o212· 

-· __ , _______ ................ ~--.. ----·-
97.5% Chebyshev (MVUE) UCL 1 0.0163 

-·- - ·----·-·-
95% Modlfied-t UCL 0.0183 99% Chebyshev (MVUE) UCL j 0.0208 

.l 
Gamma Distribution Test I Data Distribution 



Number of Unique Samples 

Statistics 

Variation 2.469 

Skewness 4.199 

0.19 



r,.-~>tf.\~..t ~}If~ ~-t:-tr ~: · t~;l~:ifi .. : \if'-1''.._').[~ .,;j,;- 4- • C> - - - ~ !•1. ·-~- . -:W::1\ .... ;:i., ~-~1(: ~'1;~!)7 ~~~~-t~~ :i;w;,~-~-J.~lt~"-i -~~~~c;Jr,.~rtr~ 1 ~ . . - .. - • • .S( ,.. - :J ... ..,~ ~. . .. r 

Adjusted Chi Square Value 18.43 95% Jackknife UCL j 0.192 

95% Standard Bootstrap UCL 0.19 
- .. 

Anderson-Darling Test Statistic 4.43 95% Bootstrap-t UCL 0.396 
--------

Anderson-Darling 5% Critical Value --·--·-··---····--·····-95% Hall'$.. Bootstrap UCL o.51r 0.825 

Kolmogorov-Smimov Test Statistic 0.35 95% Percentile Bootstrap UCL 0.198 

Kolmogorov-smirnov 5% Critical Value 0.156 95% BCA Bootstrap UCL 0.243 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.316 

97.5% Chebyshev(Mean, Sd) UCL 0.404 

Assuming Gamma Distribution 99% Chebyshev(Mea-n, Sd) ucl' f--0.577 
95% Approximate Gamma Ucl 

.. 
0.183 

95% Adjusted Gamma UCL 0.187 

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 0.577 
-

·---------·-··---... -........... .. .. -------·----- ---·------

Result or 1/2 DL (ironf 

General Statistics 

Number of Valid Samples 36 Number of Unique Samples 32 
.......... _,_ 

__ ,,_, .. 
·-Raw-Statistics - -------- i..og:tra'ii"sformed sti"tistics 

.. 

Minimum 7120 Minimum of Log Data 8.871 

Maximum 102000 Maximum of Log Data 11.53 

Mean 17531 Mean of log Data 9.638 

Median 15350 SO of log Data 0.436 
- ------· so 15039 
--·- ---·--·- ~- 0.858 

- - ··-·- -
Coefficient of Variation 

Skewness 5.318 

Relevant UCL Statistics 
-

Normal Distribution Test Lognormal Distribution Test 
---· 

shapiro Wilk festsi8iistic- 0.4i-· Shapiro Wiik Test Statis~o:s24 
Shapiro Wilk Critical vaiue t-----0.935 Shapiro Wilk Critlcal Value 0.935 

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

95% Student's-t UCL 121765 95% H-UCL 19358 --------........ , ______ __ ,, __ , _ ___ 
95% Chebysheiv(MVUE) UCL 22337-95% UCLs (Adjusted for Skewness) 

95% Adjusted-CL T UCL 24027 97.5% Chebyshev (MVUE) UCL 24726 

95% Modified-! UCL 22136 99% Chebyshev (MVUE) UCL 29419 

Gamma Disllibution Test Data Distribution __ ... _ 
. ----··--

k star (bias corrected) 3.588 Data do not followa''Discemable Distribution (0.05) 
-- -----------------~:---1-----------

Theta Star 4885 

nu star 258.4 
-

Approximate Chi Square Value (.05) 222.1 Nonparametric Statistics 

Adjusted Level of Significance 0.0428 95% CL T UCL I 21653 
. - - 1--------

Adjusted Chi Square Value 22Q.6 95% Jackknife UCL 121765 
-·-· ... ·------------·------.. ·- -----------------95%--siandard BOotstrap T.JcL j21576--
---

Anderson-Darling Test Statistic 2.629 95% Bootstrap-! UCL ( 29376 

Anderson-Darling 5% Critical Value 0.753 95% Hall's Bootstrap UCL 138680 
---

Kolmogorov-Smirnov Test Statistic 0.213 95% Percentile Bootstrap UCL l 22237 



Dl (lead) 

N 



Number of 

Assuming Lognormal 

to Use 



General Statistics 

Valid Samples 

Distribution Test 

k star (bias 

Result or 1/2 

General Statistics 



Number of Valid Samples 36 Number of Unique Samples 1 36 

~-·--------------~--~~----------------------··------------~--- -------·------------·-----··--Raw Statistics Log-transformed Statistics 
-·-·----·---·-------·-·---·--Min.imum --82- .-3 ---1-·-------------------·------- Minimum·o- f'"'L_o_g-::D:-a-ta--r---:4-.4""'1,_. 

-~-----+--------------------------~----~~·---4·--------Maximum 1210 Maximum of log Data 7.098 

Mean 347 Mean of log Data 5.709 

Median 289.5 SO of log Data 0.542 

·--·-··------------ --·----C--oe_ffi_Jc- i-en- t-of·V--ar-ia-ti-on-+-

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.816 Shapiro Wilk Test Statistic 0.963 
"s ilapiro Wilk Critical va'":'lu_e __ , __ -,-0_.9_35--+---·----------..,.S,..-ha_p..,.ir_o..,.,W""i"'lk- C-rit-ic-al-V-alue ---o-.9'35' 

----------=-----,..,.--...,.--,::=--::-:---:c,---....,----:---'-------+-----,...-----..,..-----.,.--=-:-=-:o-=------'-------·-· 
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

95% Student's-t UCL 404.5 95% H-UCl 417.2 

-----------=-95=:%:-:-:-u=-=c"'"L-s ~(A,....d"'"ju_s_ted-:· for Skewness) 95o/o Chebyshev (MVUE) UCl 491 .6 
------·-----·-----·-----·- --·.,-------4---·----------·---· .. ····· ------ -----·---95% Adjusted-Cl T UCL 416.6 97.5% Chebyshev (MVUE) UCl 553.9 

95% Modified-! UCL 406.6 99% Chebyshev (MVUE) UCl 676.4 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 3.417 Data appear Gamma Distributed at 5% Significance level 
------·--·-·-·----.. -----·------T--h-e--ta siar:· - 1--0--1.·6--·1-------------.. - · 

·- ·------l .. -------··--.. -----·-------------------·--------· 
nu star 246 

Approximate Chi Square Value (.05) 210.7 Non parametric Statistics 

Adjusted Level of Significance 0.0428 95% Cl T UCl 403 

Adjusted Chi Square Value 209.2 95% Jackknife UCl 404.5 

95% Standard Bootstrap UCL 401 .3 
--·----....... ______ Anderson-Darling Test-Statis_tl_c-l--0-.5-4_9_+···-----·-------.. 95% Booistrap-t UCL 

·-----
Anderson-Darling 5% Critical Value 0.753 95% Hall's Bootstrap UCl 

Kolmogorov-Smimov Test Statistic 0.11 95% Percentile Bootstrap UCl 

Koimogorov-Smimov 5% Critical Value 0.148 95% BCA Bootstrap UCl 

424.9 

467 

405.4 

417.9 

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev( Mean, Sd) UCl 495.3 

____ .. __ .. ,_ .. __ .. _____ .. _____ . ___ ,_] _____________ = _________ 9_7_.5_~_o_C_h_e_b_y_s_he_v_(M_:~· Sd) UCl 559.4 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCl 685.4 

95% Approximate Gamma UCl 405.2 

95% Adjusted Gamma UCL 408.1 

_______________ P_o_t_e_ntlal UCL to us: _____ .. ____________ .....l,.. ________ u __ se_95_% __ A~proxi~ate Gamma UCl j 405.2 __ 

··-·-------·-·---------·----·-------------------------·---------------------

Result or 1/2 DL (mercury) 

General Statistics 

-r-·- Number of Unique Samples I __ L_, _______ , _____ , ________ .. ______ , ____ ,__._ ___ ,_ 23 

--------·------- .... Raw Statistics-----------------r----·------......,L·-o-g--tr-a-n-sf=-o-rm--e--d-:-:::-S-ta . ....,tl-sti..,..'c_s __ _ 

Minimum 0.0011 Minimum of Log Data I -6.768 

Maximum i 0.064 Maximum of log Data I -2.749 



,., . ;JTi.ll r~~J":: ~,:; r·~1/t.lf:~~~llat~~~~-?~~·.:~;~~~~~.Jr~~*~~ r~K~--:ti"7 
Mean 0.0094 Mean of log Data -5.346 

Median 0.0074 SO of log Data 1.23 
l--------------------------------~s~o~~o~.o~1724·T--

---.. -... -----=c-oe-=m=-lcientof-v·a·riaii0n -~1}06 ·------------.. --·-·-···-.. ·-·---------·---
···------------ Skewness 2.923 ---

Relevant UCL Statistics 
1-----·----~-~~~~~-----------r------~--~~~~-=~-----------Normal Distribution Test lognormal Distribution Test 

I--------------S-ha- p-ir-o WiikTeStSTaiiStlc ---0:667 Shapiro Wilk Test Statistic 0.846-

Shapiro Wilk Critical Value -··--n:-935 ------·-·---·-·-·--g·hapiro.Wilk Critical Value ---0.935-

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 

95% Student's-t UCL 0.013 95% H-UCL 0.0177 
--·--95% ucis-(:-:-A-:cdJ,....us_t_ed.,..,~;:-o-,r s""'k_e_w-ne_s_s~) · -L--·--··--· ·-----------95o/; Chebyshev- (-MVU_E_) _u_d._ r---o:-o2_0_5 

l------------:9:-::5:-:c%:-A-:-d.,.~u-s-te-..,d-:-C"'"L-=T,..,.U.,..,C"'"L-.--·o-=-.-:o"'1~39 ·---------·---:97.so/~Che.byshev (MVUE) UCL 0.0251 

95% Modified·! UCl 0.0131 99% Chebyshev (MVUE) UCL 0.0342 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 0.803 Data do not follow a Discernable Distribution (0.05) 
--------.. ···--·--.. -···-------=-·--:--~----····· 1-------------·--·----·-··--·-----.. ··--

Theta Star O.o118 

nu star 57.82 

Approximate Chi Square Value (.05) 41.34 Nonparametric Statistics 

Adjusted Level of Significance 0.0428 95%CLTUCL 0.0129 

Adjusted Chi Square Value 40.7 95% Jackknife UCl 0.013 
-- -----·--------:::9:-::5-:-:%-:S~ti.mdard Bootstrap UCL 0.0128 

---Anderson-Darling Tesi-S'tatistic ·- -1 ]91-··· -- ·---95% sootstrap-tDCL --o.o153 
r-----------~~--~~~~~~~~-+-~~~--------------~~~~~~--~~r-~7:~ 

Anderson-Darling 5% Critical Value 0.783 95% Hall's Bootstrap UCL 0.0288 

Kolmogorov-Smirnov Test Statistic 0.247 95% Percentile Bootstrap UCl 0.0132 

Kolmogorov-Smirnov 5% Critical Value 0.152 95% BCA Bootstrap UCL 0.0141 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev( Mean, Sd) UCL 0.0185 

0.0224' 

0.03--

l_ .. _ ... _. __ ··----___ ..,..97 ......... 5°,.-Yo .. Chebyshev(Mean, Sd)-UCL 

99% Chebyshev(Mean, Sd) UCL --------Asslimlng Gamma Distribution 

95% Approximate Gamma UCl 0.0133 

95% Adjusted Gamma UCl 0.0135 

l---------~-ot_e~_ua_l ~-c_L_t_o_u_s_~·-····--·-·--------_--·---.--... -_+_··-__ -_ ----·---:-u-:-s-e-:9:::9-:-:%-:-C::-:h-e
7
b-ys-:h-e-v-::(M:-:-ea_n_, -=s~d):-:U-::_~=_~L-l+---:0~.~0::::3::-1_ 

1---------------------------------------------------------------------------------------
Result or 1/2 DL (methylcyclohexane) 

General Statistics 

-----·---·---------·-N __ u_m_b_e_r_o_f v_a_i_id_s_a_m_p_ie_s__._j_1_9 __ ···.._f __ -_-_·_··------~~------~~~~~~N~u~m~b~e=r~o=t_u-_n-_i_q_u ___ e-_ .... s~a_m-_"""'p_l,...e=s=l~~=19~~==: 

Raw Statistics log-transformed Statistics 

Minimum 1.4950E-4 Minimum of log Data -8.808 

Maximum 0.0085 Maximum of log Data -4.762 

Mean 0.0024 
--·----------.. ----------M-e-d-ia-n+--o- .-o·o-1--5 

Mean of log Data ! -7.039 
········------.. -·----------------=~-:...,........,:---· ·-,--...... 

SO of log Data 1.607 __ , ________________ , _____ -=:::+--::-:::::-::-::t-------------------------4---
so 0.0030 

Coefficient of Variation 1.259 

Skewness 1 1.227 



Raw 

0.86 



Data not Lognormal at 

Data Distribution 

Data do not follow a Discema 

0.933 

0.954 
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95% UCLs (Adjusted for Skewness) 

0 

95% Chebyshev (MVUE) UCL J 0.0529 

95% Adjusted-CL T UCL 0.0593 97.5% Chebyshev (MVUE) UCL I 0.0693 
--·· 

95% Modified-t UCL 0.051 99% Chebyshev (MVUE) UCL 0.102 
- ·-.. ·-~--·----· ·--· - l ----·---·-··-·- ----.. ·--- --

Gamma Distlibution Test Data Distribution 

k star (bias corrected) 0.285 Data appear Lognormal at 5% Significance Level 

Theta Star 0.0827 
·--

nu star 10.82 
--·----- . ·-·-~~ 

4.458 
·---

Approximate Chi Square Value (.05) Nonparametrlc Statistics 
·--·----- -- --· -----·-· 

0.0479 Adjusted Level of Significance 0.0369 95%CLTUCL 

Adjusted Chi Square Value 4.107 95% Jackknife UCL 0.0492 

95% Standard Bootstrap UCL 0.0476 

Anderson-Darling Test Statistic 2.192 95% Bootstrap-t UCL 0.506 

Anderson-Darling 5% Critical Value 
------

95% Hall's Bootstrap UCL 0.844 0.25 
------.. ··----·· ····-····- ·--.. ·- -··----·-·· 0.332. ··---·--------.. 

95% Percentile Bootstrap UCL 
. 

Kolmogorov-Smirnov Test Statistic 0.05 
-·----· -

Kolmogorov-Smirnov 5% Critical Value 0.215 95% BCA Bootstrap UCL 0.063 

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.088 

97.5% Chebyshev(Mean, Sd) UCL 0.116 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.171 

9S% Approximate Gamma UCL 0.0571 
-----·-·- - ---- ·-----·- -.. - -·--·-· 

95% Adjusted Gamma UCL 0.062 

Potential UCL to Use Use 99% Chebyshev (MVUE) UCL 0.102 

Resultor 112 DL (nickel) 
---·- ----·-·-·-----~ .. .. --·" 

--·----- _, __ , •.. --
General Statistics 

Number of Valid Samples 36 Number of Unique Samples 32 

Raw Statistics 

9.74 ··.f-- Log-transformed Statistics ___ , , ,,,.,_,., ------ · 
Minimum! 

··-······-·-····· .. ···- ----······-·- .... --, ...... - ... ----
Minimum of Log Data 2.276 

·--
Maximum j 51.7 Maximum of Log Data 3.945 

Mean 17.17 Mean of log Data 2.795 

Median 16 SD of log Data 0.288 

so 6.788 

Coefficient of Variation 0.395 __ ,,.. ___ ._,,, _____ ........ 
3.881·- ·---····--·-·-·---·--··-· 

I --
Skewness 

Relevant UCL Statistics 

Normal Distribution Test Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.637 Shapiro Wiik Test Statistic 0.884 
----- -·· ___ ....... ---·- ------·----6]35 Shapiro Wilk Critical Value 0.935 Shapiro Wilk Critical Value 

Data not Normal at 5% Significance Level 
·- ........ 

Data not Lognormal at 5% Significance Level 

Assuming Normal Distribution Assuming Lognormal Distribution 
' 95% Student's-t UCL I 19.08 95% H-UCL 18.61 

I --1----- -
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 20.67 ----.... ·------·· 

95% Adjusted_-CL T UCL 
.. .... --.. -· .. -·-··- -.. ·----... ··--,-- '2 224 19.82 97.5% Chebyshev (MVUE) UCL 

-------· 
95% Modified-! UCL 

-
19.21 99% Chebyshev (MVUE) UCL 25.32 

I 

·-Gamma Distribution Test Data Distribution 



Potential U 







w.~J' '.;-:.='~ lr~tfi:llr !.f~~~~:..;r:•. ~l!fi"':•,., --.¢~ ,H· .. ~h ·,;c ··:~ --~~t':::.~~ f'_;>;.l~l·. IW~~ .. -~, .... ~..,. . rn~:t~ "i~ll~ ll::!.>~,'f:;;!t!; f:! ~--- • ..,.- ... T:l#lf'-''··-~""I~G'~J'< !: . • ,~;. ~!i I > -.;li'.f& ~~r'J· 

95% Adjusted Gamma UCL 0.0625 
1-·-

I Potential UCL to Use 
··-1---·-· 

Use 95% Chebyshev (Mean, Sd) ·ucL 0.103 
-·--.. ·---~¥-·••• 

_, ______ .. _____ --·-------· 
-

Result or 112 DL (strontium) 
--

General Statistics 
-·----- NumberofValid:Sample~36 I ~u~er of ~~que Samples 1 35 
-·---·-- ·--------·---- --· 

Raw Statistics Log-transformed Statistics 

Minimum 22.1 Minimum of Log Data 3.096 

Maximum 96.2 Maximum of Log Data 4.566 

Mean 56.15 Mean of log Data 3.952 
-----·-----·-·--·-------·---· ~----- ... _ .... _,. ... ,,..,._. __ . ___ .. ______ ,_ .. _ ·------r--OA12 Median 53 SD of log Data 

so 20.95 

Coefficient of Variation 0.373 

Skewness 0.15 

··-
Relevant UCL Statistics 

---·- --·-·- -
--· Normal Dis-tribution Test 

----· 
Lognorm.al Distribution Test 

______ .. ___ 
Shapiro Wilk Test Statistic 0.954 Shapiro Wilk Test Statistic 0.933 

Shapiro Wilk Critical Value 0.935 Shapiro Wilk Critical Value 0.935 

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

.. _ ·---
Assuming Normal Distribution Assuming Lognormal Distribution 

----------·---· 
95% Student's-t UCL 62.05 SS% H-UCL I 64.44 

95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL 73.96 

95% Adjusted-CLT UCL 61.98 97.5% Chebyshev (MVUE) UCL 81.51 

95% Modified-! UCL 62.06 99% Chebyshev (MVUE) UCL 96.36 

.... ----.. ---··-------·--------GammaDTSiiibuiiOn Test----------·-· ... Data Distribution 

k star (bias corrected) 
-

Data appear Normal at 5% Significance Level 6.163 

Theta Star 9.111 

nu star 443.7 

Approximate Chi Square Value (.05) 395.9 Non parametric Statistics 
-· 

Adjusted Level of Significance 0.0428 95%CLTUCL 61.89 
--·-· .. 

Adjusted.Chi Square Value 393.8 -
__ ,.,_. 

·-----------95% Jackknife UCL --·-.. -· 
62.05 

95% Standard Bootstrap UCL 61.71 

Anderson-Darling Test Statistic 0.492 95% Bootstrap-t UCL 62.12 

Anderson-Darling 5% Critical Value 0.749 95% Hall's Bootstrap UCL 62.04 

Koimogorov-Smimov Test Statistic 0.106 95% Percentile Bootstrap UCL 61.53 

Kolmogorov-Smirnov 5% Critical Value 
·-------- 95% BCAB-ootstrap uc'L 0.147 61.57 

--- --,'---· ... 
Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 71.37 

97.5% Chebyshev(Mean, Sd) UCL 77.95 

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 90.89 

95% Approximate Gamma UCL 62.93 
I .. 

95% Adjusted Gamma UCL 63.26 
-~ ...... ______ , ___ ,. .... , .. _ .... _________ ,, ___ -·-------------··--···-·-..... -

Use 95o/: St~~~nt's-t UCL ~--62.~5 -----· 
Potential UCL to Use 

- - --



Number of Unique Samples 

Adjusted Square Value 

DL (tin} 

General Statistics 

Number of Unique Sampl 



UCL 0.926 

33 



Relevant UCL Statistics 



Shapiro Wilk Test Statistic 0.807 Shapiro Wilk Test Statistic 0.82 

Shapiro Wilk Critical Value 0.901 Shapiro Wllk Critical Value 
1--------~----~--~--~------------~------~----------------------------------~~-------Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level 

0.901 

·-·---·----A.,..s._s_u_m..,..in- g·- N- cirmal Distribuiion·---·· ·--r- Assuming Lognormal Dlstributici'n 

9~~student's-tucC··r--o-.o-o_6_5:------------------------~------9-5o/~H~~r==o~~ 
95% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE) UCL I 0.0179 

95% Adjusted-Cl T UCL 0.0066 97.5% Chebyshev (MVUE) UCL 0.023 

95% Modlfied-t UCL 0.0065 99% Chebyshev (MVUE) UCL 0.0331 

Gamma Distribution Test Data Distribution 

k star (bias corrected) 0.608 Data do not follow a Discemable Distribution (0.05) 
Thet,_a_S_ta_r·~-0.-0-07-6·1--------.. ---

- .. ··--------------·----··-·----·n- u_s_t-ar-+--2- 3-.-1 f ..... _ .......... _____ .. ___ . _ _ , __ , _______________ _ 

------------~--------·---------~-----+-·----·-----------------~ Approximate Chi Square Value (.05) 13.18 Nonpiuametric Statistics .. 
--

Adjusted Level of Significance 0.0369 95%CLTUCL 0.0064 

Adjusted Chi Square Value 12.52 95% Jackknife UCL 0.0065 

95% Standard Bootstrap UCL 0.0064 

Anderson-Darling Test Statistic 1.1 09 95% Bootstrap-! UCL 0.0069 

Anderson-Darling 5% Critical Value 0.785 95% Hall's Bootstrap UCL 0.0065 

Kolmogorov-Smirnov Test Statistic 0.238 95% Percentile Bootstrap UCL 0.0064 

95% BCA Bootstrap UCL 0.0065 
- o:ii094 95% Chebyshev(Mean, Sd) UCL 

............. --------Ko_l_m_o-go_r_o_v- --Sm-ir-n-ov--5°tl_o_C-ri-ticaiValue r O~Z07 

--- Data-not Gamma Distributed at 5% Significance Level ·-- ---·------·-· 

97.5% Chebyshev(Mean, Sd) UCL 0.0115 

99% Chebyshev(Mean, Sd) UCL 0.0156 1-----------~--~~---~~~~----L----~---------------~~~~~~~~~~~--~~~1 Assuming Gamma Distribution 

95% Approximate Gamma UCL 0.0081 

95% Adjusted Gamma UCL 0.0085 

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 0.0156 
-----------------·-----R--e-c_o_m_m_e_n_d-ed __ U_C_L .. -e-xceeds the maximum observation ----~----
--·----------------·-------... -........ _______ , , __________________________ . __ , ____ _,_ 
1------------·-··-_______ , _______________________________ , ________ _ 

Result or 1/2 DL (vanadium) 
-------------------------------------------------------------------1 

General Statistics 

Number of Valid Samples 36 Number of Unique Samples 33 

---·--·------------R_a_w_s_ta_ tl_st_lc_s ___ ...._... ·-:---.----··--·---i]-____________ L_og_-tr_a_n~formed .Statlst~c_s __ .. ____ ,-----
Minimum 7.85 Minimum of Log Data 2.061 

---·---·-·----------------Max . ..,..im_u_m-+--4-5-.8------·-----·--·-----·--·Maximum of Log-Data r--·- 3- .824 

Mean ·20.54 Mean of log Data 2.936 

Median 19.55 SO of log Data 0.434 

so 8.387 

Coefficient of Variation 0.408 
1-------------·---- Skewness 0.649 
------------------------------------L------~------------·---------------------~L-----1 
---·---··----·-----·-----------.,.-------·-----------.. -·---·-----·---------~ 

Relevant UCL Statistics 

--·==-----~·--_-_-_-__ -_ -:-N=o=r-m_._ai_D_i_s_t_ritiution Test___ , ____ .. _--.... r ______ ·----cogiiom;afo'iSiri'tili"iiori .. re·s-t ______ ._ ...... 

Shapiro Wilk Test Statistic 1 0.958 j ShaplroWilkT est Statistic I 0.96·-

~--------- Shapiro Wilk Critical Value 1 0.935 ; __ Shapiro Wilk Critical Value ! 0.935 

Data appear Normal at 5% Significance Level ! Data appear Lognormal at 5% Significance Level 



(total)) 

Lognormal Distribution Test 

Shapiro Wilk Test Statistic 0.862 

0.901 

0.366 



Data Follow Appr. Gamma 

of Unique Sam 

Data do 
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